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GOUT—NOW AMENABLE TO CONTROL * 


By Evmer C. Bartets, M.D., F.A.C.P., Boston, Massachusetts 


Gout, one of man’s oldest known afflictions, has: for many years defied 
consistently effective and sustained control. The use of colchicine, a drug 
long associated with the disease gout, has become established for the relief 
of acute attacks and is thought by some investigators to aid in the prevention 
of recurring attacks, but it is well recognized that its effect in no way alters 
the basic problem of gout, that of hyperuricemia. Because of the hyper- 
uricemia, attempts to control gout by a low purine, low fat diet have been 


made but, as in diabetes, there are definite gradations of the disease, so that 
diet restrictions alone are in most cases inadequate. Over the years urico- 
suric agents have been added to purine restriction, but these substances, 
cinchophen, a potentially toxic drug, and salicylates are not sufficiently active 
to restore the serum uric acid level to normal except in cases of early or mild 
gout, or in cases in which the serum uric acid is only slightly elevated. 
Those interested in gout (the goutologists) have been waiting patiently for 
the discovery of a substance that would accomplish for gout what insulin 
has done so brilliantly for diabetes, that is, effectively control gout regard- 
less of the severity of the disease. Fortunately, this era appears to be at 
hand with the discovery of Benemid, and so a bright new chapter on gout 
is now being heralded. 

The discovery’ that Benemid has a very active uricosuric property 
promptly suggested its use in the therapy of gout. This substance exerts 
a specific action on the renal tubules, which results in reduction in the tubular 
resorption of urates, thereby increasing the urina:y excretion of urates 
(figure 1). This increase in urate excretion quickly (in a few weeks) 
results in a decrease in the level of the serum uric acid which, it is theorized, 
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Fic. 1. Diagrammatic explanation of the action of Benemid, indicating its effect on the 
blockage of tubular resorption of urates leading to increased urate excretion. 


will mobilize the excess urate stores in the gouty patient’s miscible pool. It 
is hoped that this process will lead to a slow but steady depletion of the 
abnormal tophaceous stores of uric acid present in gouty patients, causing 
disturbed joint function. 

The initial favorable report of Talbott and his associates * was almost 
immediately confirmed by Gutman and Yii,’ indicating that Benemid, be- 
cause of its potent uricosuric action, does have real application in the main- 
tenance therapy of gout.. These encouraging reports led other investigators 
to study the clinical effects of Benemid, and all agree that it is effective in 
reducing the serum uric acid of patients with gout. Sufficient time has now 
elapsed for a reliable evaluation of the role Benemid is to play in the therapy 
of gout, and some conclusions should be permitted regarding the indications 
for its use, methods of administration and the clinical results of long-term 
therapy. 

This report deals entirely with the use of Benemid in the maintenance 
therapy of gout; the treatment of the acute attack of gout will not be dis- 
cussed. The acute attack of gout must of course be dealt with, since early 
in Benemid therapy there may well be a period of reactivation of gout, lead- 
ing to recurring attacks. These acute attacks were controlled by the oral 
administration of colchicine, the intramuscular injections of ACTH gel, or 
the intrabursal or intra-articular injection of Hydrocortone. 


CLINICAL MATERIAL 


Up to the present time 125 of our patients with gout have been placed 
on Benemid therapy. Twenty-five of these patients have discontinued 
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therapy voluntarily or have been lost to follow-up, and six patients had to 
discontinue use of the drug because of undesirable side effects. Forty-two 
patients have been on treatment with Benemid for a period of 12 to 30 
months. Most of the patients placed on treatment either had suffered from 
frequent attacks or had had long-standing gout. Many patients had topha- 
ceous gout, and all had failed to respond to other forms of therapy. All 
patients under treatment were personally observed every one to three months, 
a careful review of joint discomfort during this interval was made, the joints 
were examined and the serum uric acid level was determined. 


FALL IN THE SERUM Uric Acip LEVEL 


Our studies revealed that the serum uric acid level usually fell after 
Benemid therapy. The fall usually occurred within three to six weeks after 
starting treatment, and frequently it was substantial. The serum acid level 
was restored to normal in 88 of the first 95 cases analyzed (figure 2). The 
average serum uric acid level before treatment was 7.8 mg. and during treat- 
ment was 4.8 mg. per 100 c.c., a 38% fall. Six milligrams per 100 c.c are 
considered the upper limit of normal. The dose of Benemid required to 
sustain a normal level of serum uric acid varied greatly, ranging from 250 to 
3,000 mg. a day, the average dose being 1,166 mg. Experience indicated 
that the restoration of the serum uric acid level to normal was based on two 
main factors, size of dose and duration of treatment. The occasional patient 
required months of therapy on 2,000 to 3,000 mg. daily before the level 
became normal. The plan of treatment was to start Benemid in a divided 
daily dose of 1,000 to 2,000 mg. (1,000 mg., ur two tablets, at 8 a.m. and at 
8 p.m.) ; and then, by trial and error, depending on the serum uric acid level 
determined at one to two month intervals, finally arrive at the maintenance 
dose of Benemid. A normal serum uric acid level was considered an in- 
dication of adequate control. 


BENEMID RETURNED S.U.A.TO NORMAL 
IN 88 OF 95 CASES 
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Fic. 2. The response of the serum uric acid to Benemid in 88 of 95 cases showing a 38 
per cent fall. Benemid dose necessary to accomplish this ranged from 250 to 3,000 mg. 
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THERAPEUTIC RESPONSE TO TREATMENT 
Case REporTS 


Case 1 (figure 3). This man of 50 had had gout for 14 years and suffered from 
recurring attacks twice each year. Prior to his starting Benemid therapy the serum 
uric acid level had been observed over a period of 18 months and had always been 
considerably elevated in spite of a low purine, low fat diet. He has been observed 
for 24 months since Benemid therapy was started, and the serum uric acid has re- 
mained at a normal level. The daily maintenance dose of Benemid is 500 mg. Dur- 
ing the first eight months of treatment he suffered from two minor attacks of gout. 
This patient is well pleased with his progress; he has nontophaceous gout and his 
joints are entirely normal. 
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Fic. 3. Case 1. Response of serum uric acid to small doses of Benemid over a 24 month 
period, with relief of attacks of gout. 


Case 2 (figure 4). A man of 64 years had recurring attacks of gout for 19 years. 
The attacks occurred three to four times a year and confined him to bed for six to 
eight weeks a year. He had tophaceous gout, with a draining tophus of the left index 
finger. He was started on 2 gm. of Benemid daily, in addition to a low purine, low 
fat diet and avoidance of alcohol. Colchicine was taken daily during the first eight 
months. After starting treatment he suffered no further attacks. As noted, the 
serum uric acid level fell abruptly and was normal at the end of six weeks, and then 
there was a “rebound” phenomenon during the first year of treatment. The serum 
uric acid level increased during the last nine months, apparently because the dose 
of Benemid was insufficient; the dose was then increased. By the eighteenth month 
the draining tophus of the index finger had healed and all his joints, although de- 
formed, were comfortable. No roentgenographic bone changes have been demon- 
strated since treatment was started. 

Case 3 (figure 5). A man of 63 years with tophaceous gout had had recurring 
attacks of acute arthritis for 28 years. The attacks occurred every two months. 
Administration of Benemid was begun in a daily dose of 1 gm. and gradually in- 
creased to 2 gm. a day. A low purine and low fat diet was also followed, and at the 
start of treatment colchicine was taken daily. The serum uric acid level fluctuated 
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RESULT FROM PROLONGED THERAPY 
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Fic. 5. Case 3. Response in a case of tophaceous gout to prolonged Benemid therapy, indi- 
cating recurrent attacks during first 10 months and then prolonged period of freedom. 





Fic. 6. Case 3. Decrease in the size of tophi under prolonged Benemid therapy : 
A, before treatment; B, after treatment. 
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widely but after 18 months reached normal. During the third to the tenth months 
of treatment the patient suffered from minor attacks of joint discomfort. These 
occurred every one to four weeks and were promptly relieved by administration of 
ACTH or colchicine. This patient has been free of all joint pain for 15 months, and 
during the last four months has not restricted his diet. Tophi (figures 6 A and B) 
on the dorsum of the hands have definitely decreased in size, but no visible roent- 
genologic improvement has been demonstrated. This patient is pleased with his 
progress and is anxious to continue the Benemid treatment. 

Case 4 (figure 7). A man of 38 years had suffered recurring attacks of acute 
gout for seven years. The attacks occurred at three to four month intervals and 
necessitated his absence from work for many months each year. In spite of previous 
antigout treatment the uric acid continued to increase and attacks of gout occurred. 
When initially seen, he had been suffering for eight months with disabling pains in 
the knees and feet. The discomfort was promptly relieved by prolonged intravenous 
injections of ACTH. Treatment with Benemid, 1 gm. daily, was started and grad- 
ually increased to 3 gm. a day before the serum uric acid level finally reached normal. 
Purines and fat were restricted in the diet, and alcohol was avoided. During the first 
nine months of Benemid treatment the patient had six minor attacks of gout, which 
were treated by the use of ACTH intravenously and colchicine orally. He has now 
been free from all joint discomfort for 20 months. He has worked daily and wishes 
to continue taking Benemid, although this means an expenditure of 32 cents * a day 
for treatment. The serum uric acid level fluctuated widely in this case and, although 
unexplained, was probably the result of mobilization of uric acid from the body's 
miscible pool. 


RESULTS OF PROLONGED BENEMID THERAPY 


Forty-two patients have now received Benemid for a period ranging 
from 12 to 30 months. In 38 cases the serum uric acid level was restored 
to normal and maintained there. The four patients with elevated serum 
uric acid levels are now receiving larger doses of Benemid in an attempt to 
reduce the level to normal, since it is believed that, if high doses are tolerated, 
the serum uric acid level will finally be brought to normal. 

Thirty-nine of the 42 patients are considered to have obtained satis- 
factory results from prolonged treatment. Fifteen of the 42 patients (36% ) 
suffered no further attacks of gout after treatment was begun; 24 of the 
remaining patients suffered from attacks of gout usually minor in type but 
occasionally severe. The attacks occurred during the first six to nine 
months of treatment, but ultimately there was freedom from attacks. The 
problem of recurring attacks after therapy is begun is discouraging to the 
physician and patient, and as yet no method of preventing these attacks has 
been discovered. The suggested use of added colchicine daily has not been 
consistently successful in preventing these attacks. Other methods to ac- 
complish this end are now under trial. However, if administration of 
Benemid is continued and the serum uric acid is kept at a normal level, the 
attacks become less severe and ultimately stop. 

Three of the 42 patients were considered to have an unsatisfactory 
response to Benemid. In spite of a normal serum uric acid level, one patient 


* Benemid costs 8 cents per tablet. 











BARTELS 


Cc. 


ELMER 


*syoeyje Woly 
wopeesy ‘A][euy ‘puke pluiauag JO Sasop aB1e] YWM plow IN 9y} JO [OIjUOD [eUY oY} pUe ‘ploe dN WINIas 3t} 
JO UoUdUIOUaYyd pUNoges 4uUaUZeII} 0} ddURISISAI BuIMoljo} Adessy} pruusg pasuojoid 0} asuodsay *Z ‘914 





















— OHO ON 
* 1310 
1 1 |B antoio0 
TTT ] 
"1 0001, 
HLOV ‘AI * 
( | Loooe 
"SUA A t \¢——SUA p—_—> 
es H+ +—+—4$}- +++ —+-_+-_+-_+-_ +--+ + 44+. ++ +--+ +4 —+ S 
I< * woa33us LNior——{] | Tih 
v LA) 
> i] 
ee a a a a a a a a De ee ee ee ee eee eee ee ee ee ee Ss ieatenieniesetentestenteetedents ot) 
1 
i} 
! 
| 
' 42 
| 
| 
i] 
| 
; +g 
| 
| 
i] 
Giov d1uN WAUaS\ | | +6 
i] 
| 
+Ol 
SUA L “UNG 1 Pees 
inos \ 
se OV F ‘ h, 1 
GIN3N38 4O $3S00 HOIH HLIM YY G39NO10Ud Y3L3V ON 


‘V'N'S IVWUON ONY SHOVLLIV 40 431734 








lS eae SSS 


Soy OVS Geese VSS Bwew, Geos vwesewss sows YNeseSeeSEs OWS 


from attacks. 





GOUT—NOW AMENABLE TO CONTROL 9 


continued to have severe attacks for 12 months; the attacks were in no way 
different from those before treatment was started. The answer to this 
failure is not as yet apparent. The Benemid is being continued in a daily 
dose of 2 gin. Two other cases were also classified as failures to Benemid 
therapy ; in one patient the serum uric acid level was normal, and in the other 
it remains high in spite of a daily dose of 2 gm. These two patients can- 
tinued to have attacks until periodic (every one to four weeks) injections of 
ACTH gel were added to the Benemid therapy. Since this added treatment 
was instituted neither patient has had an attack. 


S1pE EFFEcTs OF BENEMID 


Six ot the 125 patients who received Benemid had to discontinue its use 
because of undesirable side effects, a reaction incidence of 4.8%. In two 
patients the reactions were definitely allergic in type; in one there was high 
fever and an urticarial rash, and in the other an urticarial rash without fever. 
In both cases the rash returned when Benemid was again given. Three 
patients complained of severe nausea, and one patient had troublesome head- 
ache. In addition to these specific side effects many patients noted urinary 
frequency, but in no instance was it severe. 


DIscuSSION AND CONCLUSIONS 


Experience with Benemid indicates it has an important place in the 
therapy of gout, since now this disease in most cases is amenable to control, 
resulting in prevention of attacks of gout and relief of joint pains in patients 
with tophaceous gout. By carefully administered, individualized doses of 
Benemid, the serum uric acid level can be maintained at normal, and, with 
this, recurring attacks are usually prevented. High fluid intake and alkalin- 


ization of the urine seem advisable during the early phase of Benemid 


therapy. 

Many problems dealing with Benemid therapy still need to be answered. 
Among these are included: (1) How can the attacks of gout, which occur 
during the first six to nine month period of Benemid therapy, be prevented? 
(2) Should Benemid be started in sizable doses, 2 to 3 gm. a day, and then 
be gradually reduced, or should it be started in small doses and gradually 
increased as a means of reducing the serum uric acid level? In tophaceous 
gout large doses unquestionably are required, but in nontophaceous gout 
smaller doses may well suffice. (3) What is the explanation for the “re- 
bound” phenomenon which occurs after Benemid therapy is begun; is it 
an indication of mobilization of uric acid? (4) Should Benemid therapy 
be combined with diet measures? Present experience with a small group 
under study with this in mind seems to suggest that this might not be neces- 
sary, but a larger group of patients must be studied to confirm this impres- 
sion. (5) Should Benemid therapy be limited to patients with advanced 
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gout, or should it also be used in mild cases to control the serum uric acid 
level as a means of preventing the deleterious effects of prolonged hyper- 
uricemia ? 

Finally, further time will be required to prove whether tophi will be 
substantially decreased in size under Benemid treatment, and whether the 
bone damage of gout is reversible. Our studies are inconclusive on this 
point ; tophi have stopped discharging, and the visible tophi have decreased 
slightly in size, but objective bone deformity and retrogressive roent- 
genographic bone changes have not as yet been observed. 
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ANOMALOUS PULMONARY VEINS: REPORT OF 
NINE CASES * 


By RicHarp P. Jounson, Colonel, MC, USA, F.A.C.P., 
Phoenixville, Pennsylvania 


AN important cause of increased pulmonary blood flow is anomalous 
veins. This is a congenital malformation in which one or more or, less 
commonly, all of the pulmonary veins empty into the right side of the heart. 
The drainage may be directly into the right atrium or, more often, into the 
superior vena cava or the left innominate vein. Less frequent sites of 
anomalous drainage include the inferior vena cava, vena azygos, left supesior 
vena cava, left subclavian vein, coronary sinus, ductus venosus, portal vein 
or lymphatic duct. In a series of 100 cardiac catheterizations at Brooke 
Army Hospital over a period of three years, nine patients were found to have 
this anomaly. It was the only malformation in five patients (except for one 
who had a persistent left superior vena cava) ; in three patients there was 
also an atrial septal defect (one with pulmonic stenosis in addition), and one 
patient had a possible atypical patent ductus arteriosus. 

The diagnosis of this anomaly has increased in frequency during the past 
few years because of the use of cardiac catheterization. A series of 18 such 
patients from the Johns Hopkins Hospital,’ 14 patients from Canada,’ 11 
patients from the Mayo Clinic,* 10 patients from the Los Angeles County 
Hospital,* and five patients from the Netherlands® have been reported. 
Brody ° reviewed the literature and found 106 cases, including four of his 
own, that had been diagnosed at necropsy. His studies brought out the 
following important facts. Total or complete anomalous drainage, i.e., all 


- the pulmonary veins draining into the right side of the heart, has been least 


frequently observed (38 cases). Most of these patients die in early life. 
The condition is always associated with a patent foramen ovale. Partial 
or incomplete anomalous drainage, i.e., one or more, but not all of the pul- 
monary veins draining into the right side of the heart, is more common (68 
cases). It involves the right pulmonary veins twice as often as the left, and 
is compatible with long life. 

A search for anomalous pulmonary veins was made at each necropsy 
during the past five years at the Mayo Clinic,** and none was found incident- 
ally. The five instances in which such anomalous veins were found occurred 
in patients having clinical pictures suggesting a cardiovascular malformation. 
Healey * dissected 251 adult human cadavers and found one with partial 
anomalous pulmonary veins, an incidence of 0.4%. He reports that he 
later found two more such instances. Hughes and Rumore* found two 

* Received for publication June 14, 1954. ; 

From Valley Forge Army Hospital, Phoenixville, Pennsylvania. 
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cases in 280 dissections, an incidence of 0.7%. In another series, men- 
tioned by Healey,’ two cases were found in 270 cadavers, a similar incidence. 
This anomaly, therefore, is not rare and must be considered in the dif- 
ferential diagnosis of patients with increased pulmonary blood flow. If it 
is the cause of disability the possibility of surgical cure exists. Cardiac 
catheterization is the Lest method for detecting this condition. However, 
as has been pointed out,” * this procedure is subject to misinterpretation and 
may result in the erroneous diagnosis of the malformation. This is because 
the right pulmonary veins empty into the left atrium close to the atrial 
septum, so that if the catheter tip enters the left atrium through an atrial 
septal defect it may immediately pass out into the right lung field, giving an 
appearance in the fluoroscopic screen or roentgenogram similar to cases 
where the catheter has entered an anomalous pulmonary vein from the right 
atrium, an appearance which up‘until recently was considered pathognomonic 
of an anomalous pulmonary vein. Angiocardiography, dye dilution curves, 
and even conventional chest roentgenograms are useful in the diagnosis. 


Case REPORTS 


Case 1. A 34 year old white woman complained of dyspnea on exertion. Her 
heart was enlarged, and at cardiac catheterization there was demonstrated an atrial 
septal defect, three anomalous pulmonary veins (two entering the right atrium and 
the other emptying into the superior vena cava) and pulmonary hypertension. 

A cardiac murmur had been detected when she was 18 years old. She had been 
asymptomatic until the age of 23 years, when she had an attack of pulmonary edema 
during convalescence from an appendectomy. When she was 26 years old she had an 
uneventful pregnancy, though delivery was by cesarean section, and at that time 
her heart was found to be enlarged. Since then she has had increasingly progressive 
dyspnea on exertion. At the present time she can undertake only mild physical ex- 
ertion without discomfort. Physical examination showed that the patient weighed 
139 pounds and measured 65 inches in height. The apex thrust of the heart was in 
the fifth intercostal space immediately lateral to the midclavicular line, and a slight 
thrill was noted in the left second intercostal space, where a loud pulmonary second 
sound was heard and was also palpable. In this same area there was a grade 4 
harsh systolic murmur and a grade 2 diastolic murmur. A grade 3 harsh systolic 
murmur was noted at the apex. The blood pressure was 110/65 mm. Hg. 

Fluoroscopy of the chest showed an enlarged heart, a prominent pulmonary 
artery segment, increased vascularity of the lungs, and hilar dance. A chest roent- 
genogram had a cardiothoracic ratio of 16.5/26.8, or 62%. Her vital capacity 
measured 3,700 c.c. The electrocardiogram showed normal sinus rhythm and right 
ventricular hypertrophy. 

During cardiac catheterization (June, 1952), the catheter tip was inserted into 
three anomalous pulmonary veins: two entered the right atrium and the third the 
superior vena cava. The catheter tip was also passed through an atrial septal defect 
into the left atrium (pressure, 10/0 mm. Hg in left atrium, 10/2 mm. Hg in right 
atrium), and then on through the mitral valve into the left ventricle (pressure, 105/0 
mm. Hg). There was an abnormally high pressure in the pulmonary artery (77/25 
mm. Hg), and in the right ventricle (80/0 mm. Hg). 

Case 2. A six year old white boy was asymptomatic. His heart was slightly 
enlarged and at cardiac catheterization an anomalous pulmonary vein draining into 
the right atrium and an atrial septal defect were demonstrated. , 
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A cardiac murmur had been noted when he was one year old, he had had many 
respiratory tract infections, and his physical growth was delayed. He was frail, 
weighing 33 pounds and measuring 42 inches in height. His pulmonary second 
sound was loud and also palpable. There was an inconstant thrill over the left second 
intercostal space. A grade 3 systolic murmur was heard, maximal in the left second 
and third intercostal spaces. The blood pressure was 95/70 mm. Hg. 

Fluoroscopy of the chest showed slight enlargement of the heart, a full waist 
to the heart due to a prominent pulmonary artery, increased pulmonary vascularity, 





Fic. 1. Case 2. Chest roentgenogram showing slight enlargement of the heart, cardio- 
thoracic ratio of 62%, a full waist to the heart due to dilatation of the pulmonary artery, 
and increased pulmonary vascularity. 


and a hilar dance. A chest roentgenogram (figure 1) had a cardiothoracic ratio 
of 9.0/18.0, or 50%. The eiectrocardiogram showed normal sinus rhythm and an 
incomplete right bundle branch block (QRS duration, 0.10 second). 

During cardiac catheterization (June, 1951), the catheter tip was inserted into 
an anomalous pulmonary vein draining into the right atrium (figure 2) (pressure, 
5/0 mm. Hg), and also into the left atrium (pressure, 5/0 mm. Hg) through an 
atrial septal defect. The pressures in the pulmonary artery and the right ventricle 
were normal, 25/10 and 25/0 mm. Hg, respectively. 

Case 3. A 31 year old white woman complained of slight dyspnea on exertion. 
Her heart was slightly enlarged and at cardiac catheterization there were demon- 
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strated two anomalous pulmonary veins,-one emptying into the superior vena cava 
and the other into the right atrium... 

A cardiac murmur had been detected when she was 10 years old. Physical ex- 
amination showed a well proportioned patient, measuring 67% inches in height and 
weighing 130 pounds. There was an inconstant thrill in the left second and third 
intercostal spaces. The pulmonary second sound was loud and produced a palpable 
thud. A grade 3 systolic murmur was noted, loudest in the left second and third 
intercostal spaces, and it was widely transmitted. The blood pressure was 110/70 mm. 


Hg. 





Fic. 2. Case 2. Chest roentgenogram taken during cardiac catheterization that demon- 
strates the catheter tip in an anomalous pulmonary vein that drained into the right atrium. 
The catheter had been inserted into the right femoral vein. 


Fluoroscopy of the chest showed a dilated pulmonary artery, slight enlargement 
of the right ventricle, increased pulmonary vascularity, and hilar dance. A chest 
roentgenogram had a cardiothoracic ratio of 12.8/24.0, or 53%. The electrocardio- 
gram showed normal sinus rhythm and right bundle branch block (QRS duration, 
0.13 second). 

During cardiac catheterization (August, 1952), the catheter tip was inserted 
into two anomalous pulmonary veins, one draining into the right atrium (pressure, 
6/0 mm. Hg) and the other into the superior vena cava (pressure, 12/7 mm. Hg). 
Despite prolonged exploration of the right atrium with the catheter tip an atrial septal 
defect was not demonstrated. Pressures in the pulmonary artery were 25/5 and 32/0 
mm. Hg in the right ventricle. 
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Case 4. A 21 year old white man complained of dyspnea on exertion accom- 
panied by precordial pain. His heart was slightly enlarged and at cardiac catheteriza- 
tion there was demonstrated an anomalous insertion of a pulmonary vein into the 
right atrium. 

Dyspnea on exertion, accompanied by sharp, stabbing pains in the left second 
and third intercostal spaces, had been present for seven years but had become pro- 
gressively worse during the past two years. These symptoms developed after such 
activities as walking two blocks rapidly, climbing three flights of stairs at a moderate 
pace, lifting heavy objects, or performing calisthenics. After a short rest he would 





Fic. 3. Case 4. Chest roentgenogram showing slight enlargement of the heart, cardio- 
thoracic ratio of 46%, a prominent pulmonary artery segment due to dilatation of the pul- 
monary artery, and increased pulmonary vascularity. 


be able to continue his physical activity. Physical examination showed a well pro- 
portioned, slightly heavy youth, weighing 166 pounds and measuring 66 inches in 
height. There was a parrot-beak deformity of the finger-nails and toe-nails and 
very slight clubbing of the terminal phalanges. The pulmonary second sound was 
loud and accompanied by a palpable shock. In the left second intercostal space was 
an inconstant slight thrill. There was a grade 3 harsh systolic murmur, heard loudest 
in the left first and second intercostal spaces. The blood pressure varied between 
105/70 and 135/85 mm. Hg at various examinations. 

Fluoroscopy of the chest revealed a slightly enlarged heart, a prominent pul- 
monary artery segment and increased pulmonary vascularity, but no hilar dance. A 
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chest roentgenogram (figure 3) had a cardiothoracic ratio of 14.5/31.5, or 46%. The 
electrocardiogram showed normal sinus rhythm and right bundle branch block (QRS 
duration, 0.11 second). 

During cardiac catheterization (February, 1952), the catheter tip was inserted 
into an anomalous pulmonary vein draining into the right atrium (figure 4). An 
atrial septal defect was not demonstrated. The pressures were pulmonary artery, 
25/5; right ventricle, 25/0; right atrium, 5/0 mm. Hg. 

Case 5. A cyanotic 20 month old white girl had paroxysms of dyspnea. Her 
heart was enlarged, and she was diagnosed as having congenital valvular pulmonic 
stenosis with open foramen ovale. At cardiac catheterization an anomalous pul- 
monary vein draining into the right atrium, an atrial septal defect, and severe right 





Fic. 4. Case 4. Chest roentgenogram taken during cardiac catheterization that demonstrates 
the catheter tip in an anomalous pulmonary vein that drained into the right atrium. 


ventricular hypertension were demonstrated. Since alleviation of the pulmonary 
stenosis by surgical operation the infant has continued to have excellent color. 

A systolic cardiac murmur had been detected at birth. Cyanosis developed at 
the age of 14 months, and became progressively more severe and generalized. The 
murmur was grade 4, harsh, loudest in the left fourth intercostal space, and was 
associated with an inconstant slight thrill at a higher level (left second intercostal 
space). The pulmonary second sound was faint and there was a prominent third 
sound at the apex. The blood pressure was 90/60 mm. Hg. The liver was enlarged 
but not pulsating. 

Fluoroscopy of the chest showed an enlarged heart (right atrium and right ven- 
tricle), a full but poorly pulsating pulmonary artery segment, and decreased vas- 
cularity of the lung fields. A chest roentgenogram had a cardiothoracic ratio of 
10.2/15.6, or 65%. The electrocardiogram demonstrated normal sinus rhythm, axis 
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of plus 165 degrees, and right ventricular hypertrophy. The red blood cell count was 
7,200,000 per cubic millimeter, and the hemoglobin was 20.5 gm. per 100 c.c. Oxi- 
meter reading (ear) showed an arterial oxygen saturation of 75%. 

During cardiac catheterization (October, 1952), the catheter tip was inserted 
into an anomalous pulmonary vein draining into the right atrium and also through 
an atrial septal defect into the left atrium and thence into pulmonary veins emptying 
into the left atrium. There was severe right ventricular hypertension (100/0 to 
150/0 mm. Hg). The catheter tip could not be advanced through the pulmonic valve. 





_ Fic. 5. Case 6. Chest roentgenogram showing a normal size heart that is displaced 
slightly to the left, cardiothoracic ratio of 44%, a prominent pulmonary artery segment, and 
increased pulmonary vascularity. : 


The other pressures were: venae cavae, 3/0; right atrium, 12/0; left atrium, 8/0 mm. 
Hg. 
On October 27, 1952, Dr. Denton Cooley, of Houston, Texas, performed a 
successful direct valvulotomy. After the operation the patient became pink and has 
remained so. Oximeter determinations (ear) now showed 93 to 97% arterial oxygen 
saturation ; the blood count decreased to 4,000,000 red blood cells per cubic millimeter, 
and the hemoglobin to 12.6 gm. per 100 c.c. A chest roentgenogram showed a slightly 
smaller heart (cardiothoracic ratio of 58%), and increased pulmonary vascular 
markings. The murmurs and the electrocardiogram have remained unchanged. 
Case 6. A 21 year old white man was asymptomatic. His heart was not en- 
larged, and at cardiac catheterization three anomalous pulmonary veins, one emptying 
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into the superior vena cava and the other two into the right atrium, were demon- 
strated. 

A cardiac murmur was first noted when he was six years old. He was now 
a well proportioned man weighing 156 pounds and measuring 71 inches in height. 
The cardiac apex thrust was diffuse and located in the fifth intercostal space 10 cm. 
to the left of the midsternal line. A grade 3 systolic murmur, loudest in the left 
second intercostal space, was heard, and also a grade 2 short diastolic murmur along 
the entire left sternal border. The second pulmonary sound was split. The blood 
pressure was 110/60 mm. Hg. 

Fluoroscopy of the chest showed a normal size heart displaced slightly to the 
left, the pulmonary artery segment prominent, the vascular markings increased in 





Fic. 6. Case 6. Chest roentgenogram taken during cardiac catheterization that demonstrates 
the catheter tip in an anomalous pulmonary vein that drained into the superior vena cava. 


the lungs, and a hilar dance. A chest roentgenogram (figure 5) showed the cardio- 
thoracic ratio to be 14.0/31.5, or 44%. The electrocardiogram demonstrated normal 
sinus rhythm and an incomplete right bundle branch block (QRS duration, 0.10 
second). 

During cardiac catheterization (by Lt. Colonel R. B. Dickerson in March, 1953), 
the catheter tip was inserted into three anomalous pulmonary veins, one draining 
into the superior vena cava (figure 6) and two into the right atrium. The pressures 
were: pulmonary “capillary,” 10/0; pulmonary artery, 35 to 40/10; right ventricle, 
35/0; right atrium, 5/0; venae cavae, 5 to 8/0; anomalous veins, 10/0 mm. Hg. 

Case 7. A 26 year old white man complained of slight dyspnea on exertion. 
His heart was enlarged and at cardiac catheterization an anomalous pulmonary vein 
draining into the right atrium was found. 








i= 


it. 
ft 
1g 


he 


lio- 
nal 
).10 


3), 


res 
cle, 


ion. 
ein 








ANOMALOUS PULMONARY VEINS 19 


In 1947 he had been told that his heart was enlarged, but despite slight dyspnea on 
exertion he had been able to perform his military duties without discomfort during 
the succeeding three years. He was a well proportioned man, measuring 67 inches 
in height and weighing 134 pounds. There was a thrill in the left second intercostal 
space, and a grade 4 systolic murmur was heard, followed by a short grade 1 diastolic 
murmur, in the same area. The blood pressure was 125/80 mm. Hg. 

Fluoroscopy of the chest showed an enlarged heart and prominent pulsations 
of the pulmonary artery, but no hilar dance. A chest roentgenogram had a cardio- 
thoracic ratio of 52%. The electrocardiogram showed normal sinus rhythm and 
left ventricular hypertrophy. 

During cardiac catheterization (February, 1950), the catheter tip was inserted 
into an anomalous pulmonary vein draining into the right atrium. The rest of the 
procedure was unsatisfactory and the catheter tip could not be advanced beyond the 
tricuspid valve. 

The additional tentative diagnosis was atypical patent ductus arteriosus (with 
pulmonary hypertension). 

Case 8. A 31 year old white man was asymptomatic. His heart was normal in 
size and at cardiac catheterization an anomalous pulmonary vein was found draining 
into a persistent left superior vena cava. 

The patient was of stocky build, weighing 180 pounds and measuring 69 inches 
in height. His physical examination was entirely normal and his blood pressure was 
115/80 mm. Hg. 

Fluoroscopy of the chest was normal except for increased vascular markings in 
the lungs. A chest roentgenogram had a cardiothoracic ratio of 45%. His electro- 
cardiogram demonstrated normal sinus rhythm and, except for a QRS duration of 
0.12 second and a persistence of a slightly widened S wave in Leads V5 and 6, was 
within normal limits. 

Cardiac catheterization (October, 1949) was unsuccessful, as the catheter tip 
could not be advanced beyond the right ventricle; however, a persistent left superior 
vena cava, with an anomalous pulmonary vein draining into it, was demonstrated. 

Case 9. A 39 year old white man complained of stabbing precordial pains on 
physical exertion during the previous year. His heart was normal in size and at 
cardiac catheterization an anomalous pulmonary vein draining into the right atrium 
was demonstrated. 

The patient was obese, weighing 195 pounds and measuring 67 inches in height. 
The pulmonary second sound was accentuated. A grade 2 pulmonary systolic mur- 
mur was heard best in the left second intercostal space. His blood pressure was 
120/80 mm. Hg. 

Fluoroscopy of the chest showed a prominent pulmonary artery segment in a 
normal sized heart and increased vascular markings in the lungs, but no hilar dance. 
A chest roentgenogram had a cardiothoracic ratio of 13.4/30.9, or 43%. His electro- 
cardiogram showed normal sinus rhythm and was within normal limits. 

During cardiac catheterization (July, 1952), the catheter tip was inserted into 
an anomalous pulmonary vein draining into the right atrium. Pressures were pul- 
monary artery, 30/10; right ventricle, 27/0; right atrium, 15/10; venae cavae, 10/5 
mm. Hg. 


EMBRYOLOGY 


There is a dual origin of the pulmonary veins. The first veins of the 
lung are derived from the foregut plexus ° and they drain into the neighbor- 
ing systemic (cardinal) and portal (vitelloumbilical) veins. A direct con- 
nection with the heart occurs later as the result of the union of these primary 
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lung veins with an outgrowth from the dorsal wall of the sinus venosus, 
known as the common pulmonary vein. 

The connections of the pulmonary veins with the systemic and portal 
veins normally disappear or become dormant.’ However, they may persist 
without an apparent reason, or because of either a failure of union of the 
pulmonary veins with the sinus venosus, or atresia of the common pulmon- 
ary vein.** Thus, the pulmonary veins may continue to drain into the sys- 
temic veins, such as the innominate or venae cavae,**** or into the portal 
vein ** or one of its tributaries, such as the ductus venosus ** **¢ or left gastric 
vein. 

The atrial septum primum ** forms to the right of the common pulmonary 
vein; thus this latter structure drains into the left atrium. The common 
pulmonary vein becomes absorbed into the wall of the expanding atrium so 
that its four branches empty directly into the left atrium. If the septum 
primum is displaced to the left, one or more of the pulmonary veins may 
drain into the right atrium. 


DIAGNOSIS 


The diagnosis of completely anomalous pulmonary drainage has been 
made in only a few patients during their lifetime.” * **” *"*? The common 
view has been that such patients usually die in infancy. Questioning this, 
Snellen and Albers * have made this diagnosis in four patients aged five, 
seven, 20 and 22 years. The disability of their patients was not severe, and 
the authors attributed this to the presence of a sufficiently large atrial septal 
defect that permitted an adequate systemic circulation to develop. These 
patients may or may not be cyanotic, but there is usually dyspnea on exertion. 
Except for a possible venous hum over the left upper chest there is no diag- 
nostic murmur. The electrocardiogram shows right bundle branch block 
or right ventricular hypertrophy. The chest roentgenogram shows an en- 
larged heart, often with a diagnostic supracardiac venous collar, and at 
fluoroscopy of the chest a hilar dance is seen. Cardiac catheterization, 
angiocardiography or dye dilution curves may confirm the diagnosis. 

Our experience has been solely with partial or incomplete anomalous 
pulmonary veins and is summarized in table 1. This condition belongs to 
the potentially cyanotic group of cardiac malformations and resembles an 
atrial septal defect in many of its manifestations and in its pathologic physi- 
ology. The two conditions are frequently concomitant and, as noted by 
Mankin and Burchell,*® the more pronounced the clinical picture the more 
probable that the patient has both anomalies. The fundamental disturbance 
is an increased pulmonary blood flow, a left-to-right shunt resulting in the 
recirculation of fully oxygenated blood through the lungs on a useless trip. 
There results an enlargement of the right atrium, right ventricle and pul- 
monary artery. In some patients the pressures in the pulmonary artery 
and the right ventricle may increase, particularly after secondary changes 
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have developed in the more distal pulmonary arteries due to the increased 
blood flow. With the development of pulmonary hypertension, and there- 
fore increased work load on the right ventricle, heart failure may follow. 

The patient may be asymptomatic, and usually is if the shunt is less than 
50%. The magnitude of the increased pulmonary blood flow is directly 
proportional to the number of anomalous pulmonary veins, i.e., one such 
vein will increase the flow 25%, two veins 50%, three veins 75%. How- 
ever, these patients frequently complain of dyspnea on exertion, have chest 
pains, usually on effort, and palpitation. The heart may be normal in size 
or show enlargement involving the right atrium and the right ventricle. 
A prominent pulmonary artery is often present. Because of the increased 
pulmonary blood flow the pulmonary second sound is accentuated and there 
is a grade 2 to 5 basal systolic murmur, loudest in the left second or third 
intercostal spaces and often associated with an inconstant faint thrill in the 
same area. Occasionally no murmur is detected, due probably to an only 
slightly increased pulmonary blood flow or to an emphysematous chest. 
Roentgenogram of the chest will demonstrate increased vascular markings, 
and during fluoroscopy a hilar dance is usually seen. When the anomalous 
pulmonary vein drains the right lower lobe it may be visualized on the con- 
ventional chest roentgenogram.* ** The electrocardiogram may be normal 
but more often shows a right bundle branch block or right ventricular hyper- 
trophy. 

Cardiac catheterization was the method used in the diagnosis of all of 
our patients. The tip of the catheter was seen on the fluoroscopic screen 
to pass into the right lung field from the superior vena cava or the right 
atrium, and on withdrawal of blood from the catheter it was found to be 
fully saturated with oxygen. We may have misinterpreted this sequence 
of events, particularly in cases 2 and 5. As brought out recently,” *’ the 
catheter tip in the right atrium may enter an atrial septal defect and then 
pass into the right lung through a normally inserted pulmonary vein, and 
this is most apt to occur with catheterization through a femoral vein. A 
diagnosis of anomalous pulmonary vein is pathognomonic if the catheter 
tip passes directly into the pulmonary field without entering the cardiac 
shadow and arterialized blood is obtained as in our cases 1, 3, 6 and 8. 
The diagnosis is more difficult when the catheter enters the right atrium, 
as we cannot be sure that the tip does not also traverse an atrial septal defect. 
One aid in differential diagnosis is to rotate the patient while withdrawing 
the catheter tip from the lung field, so as to localize the point of emergence 
of the catheter. When the catheter is just within the cardiac shadow blood 
is withdrawn. If the tip is within the left atrium arterialized blood will be 
obtained, and if it is within the right atrium venous blood is found. The 
degree of pulmonary blood flow may be helpful because if this is great (a 
shunt value of over 70% ) we may be quite sure that an atrial septal defect 
is present, as in our cases 4 and 6, despite our inability to pass the catheter 
tip into the left atrium. The use of the dye dilution curve method ** may be 
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useful in this dilemma, as may the correlation of the pressure tracings with 
the oxygen saturation.”® 

Angiocardiography has been used successfully ****”* ** *® to demonstrate 
an anomalous pulmonary vein, but is perhaps more hazardous than cardiac 
catheterization.” 


TREATMENT 


The functional value of a lobe of the lung in which the venous drainage 
is into the right side of the heart is decreased, since the oxygenated blood 
is not made available to thé systemic circulation. Such a patient has what 
amounts to a congenital lobectomy. In addition, such an anomaly causes 
increased work for the right side of the heart. A surgical excision of the 
invoived lobe would eliminate the left-to-right shunt which results from an 
anomalous pulmonary vein. A lobectomy or advanced parenchymal dis- 
ease of one of the normally draining lobes in such a patient will further 
increase the burden on the right side of the heart,”* since a greater per cent 
of the venous return would flow anomalously. Failure to recognize this 
possibility may be serious and perhaps fatal.” ** Swan and Mulligan ** have 
demonstrated that a single pulmonary vein can be ligated in the dog and the 
animal will survive. Hemorrhagic consolidation and pleuritis of the in- 
volved lobe result, with resolution in about four months. Ligation of the 
veins of an entire lung of a dog was fatal. 

There are reports of five patients in whom an attempt has been made to 
correct the malformation of complete anomalous pulmonary veins," * **” ** * 
and this was successfully accomplished in one instance.** 

A surgical technic for the correction of a single anomalous pulmonary 
vein has been demonstrated in the experimental laboratory * and successfully 
accomplished in several patients.*” ** ** 


SUMMARY 


Anomalous pulmonary veins are a common cause of increased pulmonary 
blood flow and are often associated with an atrial septal defect. They may 
be asymptomatic or they may cause right heart strain because of the left-to- 
right shunt which is proportional to the number of anomalous veins present. 
The diagnosis is usually made at cardiac catheterization when the catheter 
tip is found to pass into the lung field from the right atrium or one of its 
tributaries and fully oxygenated blood is withdrawn. However, this is not 
pathognomonic in the case of passage from the right atrium, since the 
catheter tip may pass into a normally inserted pulmonary vein after an un- 
recognized passage through an atrial septal defect. Because of increasing 
surgical skill this anomaly is becoming amenable to correction when this is 
required. Four certain and five probable cases of incomplete anomalous 
pulmonary veins are reported, all diagnosed by means of cardiac catheteriza- 
tion. 
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PULMONARY HEMOSIDEROSIS IN MITRAL 
STENOSIS * 


By H. E. Taytor, M.D., and G. F. Strone, M.D., F.A.C.P., 
Vancouver, B. C., Canada 


CHRONIC venous congestion of the lungs in patients dying of mitral 
stenosis has been given the classic description of “brown induration.” Such 
lungs show “beading” of the alveolar septal capillaries due to the passive 
congestion, and a diffuse scattering of hemosiderin-containing phagocytes 
or heart failure cells in the alveolar spaces. In addition, Parker and Weiss ' 
have also described a thickening of the capillary basement membrane, an 
increase in interstitial collagen, interstitial pericapillary edema and arterio- 
lar sclerosis. 

Occasionally radiologic exaniination of the lungs in these patients shows 
multiple small nodular densities simulating those seen in miliary tuberculosis, 
sarcoidosis or some of the pneumoconioses, etc. These opacities have been 
described as due to hemosiderin deposits with surrounding tissue reaction, 
and in some cases to small calcific or bony concretions.” * * * % 1° 

Recently Lendrum* and Lendrum, Scott and Park*® have described 
nodular collections of hemosiderin-containing phagocytes—siderophages— 
that accumulate in adjacent alveolar spaces forming distinct aggregates, 
separated one from the other by normal appearing lung parenchyma. In 33 
necropsies on patients with mitral stenosis, Lendrum found such nodules in 
26. In some of these cases the deposits had produced nodular densities in 
radiographs taken prior to death. Lendrum in his detailed pathologic study 
of these lungs * did not find those changes considered for years to be classic 
of brown induration, and he comments on the difficulty of finding teaching 
material to fit the canonical description of brown induration. 

Because one of us (G. F. S.) has recently encountered two cases of 
mitral stenosis showing diffuse small opacities in their chest x-rays, we 
decided to review our material. 


MATERIAL AND METHODS 


Lung tissue from 45 individuals having characteristic mitral stenosis 
at autopsy was available for study. These cases occurred in a consecutive 
series of 3,401 autopsies performed in the three years 1950 to 1952, in- 
clusive. 

One to seven blocks of tissue were available in each case, the average 
being three per case. New sections were cut and stained by hematoxylin 

* Received for publication June 14, 1954. 
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and eosin and by Perl’s hemosiderin method. Those cases exhibiting 
nodules of hemosiderin were also studied by Masson’s trichrome and von 
Kossa’s calcium stains. No calcium deposits were found in any of the areas 
of hemosiderosis. Bronchial or mediastinal lymph nodes or both were 
available from 14 cases which showed pulmonary hemosiderosis. These 
were also stained for hemosiderin. 


DISTRIBUTION OF HEMOSIDERIN 


Hemosiderin was present within histiocytes in 33 of the lungs examined 
(approximately 73 per cent). Table 1 shows the distribution of these 
siderophages : 


TABLE 1 
Distribution of Hemosiderin No. of Cases 
Focal hemosiderosis, marked 11 
Focal hemosiderosis, mild 8 
Diffuse siderophages, no focal collections 14 
No siderophages present 12 


Focal hemosiderosis refers to large aggregates of hemosiderin-laden histio- 
cytes pooled in adjacent alveoli forming nodules (figures 1 and 2). In all 
such instances, individual siderophages were also scattered lightly through 
the remainder of the section but were never very prominent. Focal hemo- 
siderosis was considered to be marked when the nodules were readily seen 
by the naked eye, in the sections treated by the Prussian blue method. 
Usually there were three to five such nodules in each section, and these 
measured from 0.4 mm. to 3 mm. in their widest diameter. In every section 





Fic. 1. Four nodules of hemosiderin-laden phagocytes are seen in this low power view. 
Prussian blue reaction x 7. 
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at least one nodule was present of 2 mm. diameter. Focal hemosiderosis 
was considered mild when the nodules were fewer in number, easily seen 
with the low power objective but not readily visible to the naked eye. 
Nodules of these two classes were present in 19 cases (42 per cent). Such 
nodules had no constant anatomic distribution. In 14 cases (31 per cent) 
hemosiderin-containing histiocytes were scattered diffusely through the 
alveoli, but no focal aggregates were seen in the material examined. The 
histologic features of this group were similar to the usual description of 
brown induration. 

It is of interest that the siderophages were largely free in the alveolar 
spaces, very few being seen in the alveolar septa. Yet a study of the avail- 
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Fic. 2. An individual nodule showing the aggregation of siderophages within adjacent 


alveolar spaces. Note that the alveolar walls show relatively little fibrous thickening. 
Prussian blue reaction X 35. 


able mediastinal or bronchial lymph nodes invariably showed some sidero- 
phages in their sinuses, intermingled with carbon-filled histiocytes, thus 
indicating that at least some of them must leave the lungs via the lymph 
channels. 

In addition to the siderophages within the alveolar spaces either as 
nodules or scattered diffusely, hemosiderin also involved the interstitial 
tissues of the septa. Not infrequently one saw disrupted siderophages with 
tiny granules of released hemosiderin lying free in the alveolar spaces and 
impregnating the interstitial tissue of the alveolar septa (figure 3). In 
other areas the septal walls were delicately etched with hemosiderin, as seen 
in the Prussian blue stained sections, in spite of an absence of siderophages 
in their immediate vicinity. In such areas the alveolar capillary basement 
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Fic. 3. This area shows granules of hemosiderin encrusting the alveolar septa. Some 
of the granules within the alveolar spaces appear to have been released from the phagocytes. 
Prussian blue reaction X 425. 


membrane was often intensely stained (figure 4). Although the elastica 
of the septa was involved with the hemosiderosis and sometimes fragmented 
(figure 5), we did not note any giant cell reaction such as that described and 
illustrated by Lendrum.* 


™ ~ al 





Fic. 4. This shows an intense impregnation of ar alveolar capillary wall with hemosiderin. 
Prussian blue reaction x 425. 
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Fic. 5. This shows irregular fragments of septal elastic tissue heavily impregnated 


with hemosiderin. The alveolar walls are distorted but there is no fibrosis here. Prussian 
blue reaction X 425. 


The septa in the neighborhood of the nodular aggregates of sidero- 
phages were usually thickened and distorted. They were relatively avascular 
as compared to those of adjacent uninvolved alveoli, but they showed only 
mild fibrosis. In fact, one was unimpressed with the fibrosis of the alveolar 
wall particularly when such areas were viewed in Masson-stained slides. 


CoRRELATION WitH Carp1Ac LESIONS 


An attempt was made to ascertain whether the distribution and degree 
of hemosiderosis might correlate with the degree of valvular involvement 
or cardiac hypertrophy. 

Table 2 summarizes the degree of valvular stenosis with which the va- 
rious types of hemosiderosis were associated. Grade 4 mitral stenosis in- 
dicates a degree so severe that only the tip of the little finger was partially 
admitted, while in Grade 3 the tip could be fully admitted. 

















TABLE 2 
Correlation with Valvular Lesions 
Degree of Mitral Stenosis ‘ 
Hemosiderosis Cases Fran get Sie 
4+ 3+ 2+ 1+ Associated 

Marked focal 11 9 2 0 0 1 0 

Mild focal 8 5 1 2 0 1 0 

Diffuse siderophages 14 7 3 3 1 7 1 (stenosis) 

No hemosiderosis 12 5 4 2 1 4 1 (incompetent) 
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No significance could be attached to these findings, even though there 
was a somewhat greater “spread” in the degree of mitral stenosis associated 
with those cases showing a diffuse scattering of pulmonary siderophages and 
those with no hemosiderin. However, it will be noted that the latter two 
groups still had marked stenosis (Grades 4 and 3) in 10 of 14 cases and nine 
of 12 cases, respectively. The one case in which severe mitral and tricuspid 
stenosis were associated still showed a diffuse involvement of the lung with 














TABLE ‘3 
Correlation with Pulmonary Hypertension (Right Ventricular Hypeztrophy) 
R. Ventricular Hypertrophy 
, , Total Average Wt. % showing 
Pul H id No. of C Right Vent. 
monary Hemosiderosis Cases of Heart win ee mood iceiinee pba — 
Information Present 
Available 
Marked focal (11) 520 gm. 10 7 70 
Mild focal (8) 555 gm. 7 4 57 
Diffuse siderophages (14) 515 gm. 9 + 44 
No hemosiderosis (12) 435 gm. 7 1 14 




















siderophages. This is of interest since tricuspid stenosis supposedly protects 
the lung. Lendrum reported no hemosiderosis in the lungs in five of his 
patients who had tricuspid stenosis in addition tc «.itral involvement. 
Table 3 shows the correlation between the presence of right ventricular 
hypertrophy, presumably indicating pulmonary hypertension of some dura- 
tion, and the type and degree of pulmonary hemosiderosis. Lendrum et al.° 
strongly emphasized the rdle of pulmonary hypertension in the production 


TABLE 4 
Age Distribution 








Age in Years 








Pulmonary Hemosiderosis 
21-30 31-40 41-50 51-60 61-70 71-80 81-90 
Marked focal (11) 0 3 7 0 0 1 0 
Mild focal (8) 1 2 2 0 2 1 0 
Diffuse siderophages (14) 1 1 4 3 1 3 1 
No hemosiderosis (12 0 0 1 1 1 a 2 
2 6 14 4 + 12 3 


























of nodular hemosiderosis. Our findings more or less agree with their con- 
tention, since 70 per cent of our cases with marked focal hemosiderosis had 
definite hypertrophy of the right ventricle, whereas of those showing no 
hemosiderosis only 14 per cent had such hypertrophy. 

It is interesting that, of the 12 cases with no pulmonary hemosiderosis, 
nine were not diagnosed clinically as mitral stenosis. One of these nine 
was a 70 year old female with typical rheumatic heart disease showing both 
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mitral and aortic stenosis. She was admitted in coma due to a cerebral 
embolus and died shortly thereafter. The other eight cases were admitted 
and died because of other diseases, and the mitral stenosis must be considered 
as an incidental autopsy finding. 

Table 4 summarizes the type cf hemosiderosis found in the various age 
groups. All but one of those showing marked focal hemosiderosis occurred 
in the younger age group, i.e., in classic cases of rheumatic heart disease 
dying before the age of 50. On the other hand, all but one of those with 
no pulmonary hemosiderosis occurred over age 50 years, seven being in the 
eighth decade. This feature, taken in conjunction with the fact that most of 
this latter group were not suspected clinically and showed so little pathologic 
evidence of pulmonary hypertension, suggests that the valvular lesions prob- 
ably occurred later in life than usual, or at least had not led to pulmonary 
hypertension or congestion of sufficient degree to cause hemorrhages within 
the lung parenchyma. The one case dying before the age of 50 had ad- 
vanced pulmonary tuberculosis (in itself an interesting combination) which 
was the cause of death, and this patient had no history or autopsy evidence 
of heart failure. 


RapDIoLocic FINDINGS 


In an effort to determine the frequency of nodularity in the lung fields 
of patients with mitral stenosis, the roentgenograms of these 45 cases were 
reviewed. Of this group, only 28 had x-rays of the lungs shortly before 
death. Four of these were discarded because they were taken with the 
mobile apparatus or were technically unsatisfactory. Of the remaining 24 
cases whose roentgenograms were restudied with the radiologist; four 
showed definite nodular opacities, and three were considered to have minimal 
lesions of similar nature. In each of these seven cases siderotic nodules 
were present in the lungs at necropsy. 

It is apparent that not all the nodules of hemosiderin will necessarily 
show in x-rays. However, if they are sufficiently large one may expect 
to see them as miliary opacities. In a recent autopsy performed on a patient 
with advanced mitral stenosis typical nodular aggregates of siderophages 
were demonstrated in one lung by frozen section. The other lung was then 
inflated with air and an x-ray revealed a mottled appearance due to the 
presence of multiple small round opacities. Subsequently several blocks of 
tissue from areas showing these opacities were proved to contain multiple 
large siderotic nodules. 

In addition to the multiple opacities caused by the nodules of hemo- 
siderin, one occasionally will see other, denser opacities due to small calcified 
or bony nodules within the lung parenchyma. These lesions are quite dis- 
tinct from and unrelated to the aggregates of siderophages which do not 
contain any stainable calcium. Elkeles* and Elkeles and Glynn? consider 
these bony or calcific nodules to be an end result of rheumatic pneumonitis. 
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Furthermore, other pathologic lesions, such as peribronchial fibrosis, organ- 
ized thrombi, sclerotic “end-on” vessels, etc., may show as opacities in x-rays. 


Discussion 


Hemosiderin deposition was demonstrated in the lungs of 33 patients 
with mitral stenosis in a total group of 45 studied at autopsy. Nodular 
deposits of siderophages within adjacent alveolar spaces were present in 19 
cases (or 42 per cent). It is obvious that this histologically demonstrable 
hemosiderin is derived from histiocytic activity in an endeavor to clear the 
lung of blood pigments released from intra-alveolar hemorrhage. 

It is well known that many of these hemosiderin-laden phagocytes leave 
the lung via the bronchial tree, when they can be readily demonstrated in 
the sputum. Others migrate through the lymphatics and may be seen in the 
bronchial ~r mediastinal lymph nodes, though in only relatively small num- 
bers. In this study it has also been demonstrated that the phagocytes may 
disintegrate or otherwise release fine granules of hemosiderin which may 
encrust the septa of the alveoli and impregnate the elastica. This feature 
suggests an attempt to return the hemosiderin to the general body pool. On 
the other hand, it would appear that damage may result, since at least frag- 
mentation of the impregnated elastica has been demonstrated both by 
Lendrum ‘ and ourselves. As already noted, fibrosis in the areas of hemo- 
siderin deposits was not a prominent feature in our material, although the 
alveolar walls in the neighborhood were sometimes distorted. 

Lendrum, Scott and Park ° explain the focal accumulation of hemosiderin 
as being the end result of hemorrhages from the bronchopulmonary ana- 
stomoses. They believe that these hemorrhages follow upon varicose dis- 
tention of the anastomoses brought about by pulmonary hypertension. 
Further, Lendrum* suggests that tissue damage and reactive changes in 
the vicinity of the hemorrhage may lead to lymphatic obstruction and thus 
perpetuate the accumulation of hemosiderin in that area. 

This is an attractive theory, but there are several points that fail to 
support it. In our material the nodules of siderophages or areas of fresh 
hemorrhage were found in no particular anatomic situation. They were 
seen just as frequently at a distance from respiratory bronchioles as near 
them. Furthermore, we failed to demonstrate fibrosis of sufficient degree 
to support the theory of lymphatic obstruction. 

Recently Magarey ° has studied the fate of blood introduced into rats’ 
lungs by endotracheal injection. Rats receiving a single injection showed 
a diffuse distribution of blood through large areas of lung when killed im- 
mediately. Within seven days intra-alveolar phagocytes heavily laden with 
hemosiderin were present and showed early but distinct aggregation, while 
in 10 days most of these had grouped into distinct focal aggregates which at 
14 days were sparse and small but well formed. Another group of rats 
received multiple injections of 0.75 ml. of blood repeated twice weekly for 
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several months. In general, the longer the injections were continued the 
more numerous and distinct were the aggregations of siderophages. It is 
interesting that the group studied longest received a total of 18 ml. over 12 
weeks, and nine months after the last injection the lungs still exhibited intra- 
alveolar focal aggregates of siderophages sufficiently large to be seen grossly. 
He emphasized that these nodules formed in the absence of interstitial 
changes, and that relatively little hemosiderin found its way into perivascular 
and peribronchial interstitial tissues or hilar glands. He could not explain 
this unusual tendency for phagocytic aggregation beyond suggesting the 
possibility that the phagocytes become “paralyzed” and inert by virtue of 
their excessive load of hemosiderin, so that they persisted at certain sites 
for an indefinite period. 

In spite of an inadequate explanation for the nodular distribution of the 
siderophages, these experiments have reproduced the main features noted 
in the lungs of about 50 per cent of the cases of mitral stenosis reported 
here. It is our belief that such nodules will form as a result of small re- 
peated hemorrhages occurring anywhere in the lung as an eventual outcome 
of long-standing mitral stenosis that has produced sufficient pulmonary 
hypertension and congestion to cause such hemorrhage. 


SUMMARY 


1. Focal accumulation of hemosiderin-containing phagocytes formed 
distinct nodules in the lungs of 42 per cent of cases dying with advanced 
mitral stenosis. In a further 31 per cent the lungs presented the more 
classic findings of brown induration. 

2. The nodular aggregates of siderophages are considered to be the 
end result of repeated small pulmonary hemorrhages caused by chronic 
venous congestion and pulmonary hypertension. 

3. The hemosiderin can be released from the phagocytes within the 
lung and impregnate the elastica and capillary basement membranes of the 
alveolar septa. Fragmentation of elastica may result, but fibrosis was not 
prominent. 

4. Such aggregates when sufficiently large are opaque to x-rays and may 
appear as miliary densities in radiographs of the chest. 
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PULMONARY MUSCULAR HYPERPLASIA (MUSCU- 
LAR CIRRHOSIS OF THE LUNGS) * 


By Leo RusenstTeEIn, M.D., F.A.C.P., New York, N. Y., Witttam H. 
GutstEIn, M.D., Brooklyn, N. Y., and Harotp LEpow, M.D., 
New York, N. Y. 


THE term “muscular cirrhosis of the lung’”’ was introduced by von Buhl 
in 1872 to distinguish those cases of fibrosis of the lung associated with the 
presence of increased bands of smooth muscle from the “usual” cases of 
pulmonary fibrosis. The entity denotes a pathologic condition the cardinal 
features of which are fibromuscular induration of the pulmonary interstitial 
tissue and extreme dilatation of the alveoli and terminal bronchioles. This 
picture has been described in chronic pneumonitis by Davidsohn,* Kauf- 
mann * and Ravenna, von Buhl and Lenart (as reported by von Stossel *) ; 
in syphilitic interstitial pneumonitis by Tanaka; in chronic passive conges- 
tion by Orth and Rindfleisch; in bronchiectasis and cystic disease of the 
lung by Buchmann (all as reported by von Stossel*), and by Berg and 
Zachrisson *; in carcinomatosis with carnification by Lauche (as reported 
by von Stossel *) ; in tuberous sclerosis by Berg and Vejlens*; as an idio- 
pathic entity by Rosendal*; and as accompanying spontaneous pneumo- 
thorax by von Stossel.* The paucity of these cases prompts the following 
brief case reports and discussions. 


CAsE REPORTS 


Case 1. A 63 year old white female was admitted for the second time to Lincoln 
Hospital on December 23, 1939, because of rapidly increasing dyspnea and cough 
productive of thick yellow sputum of four weeks’ duration. One year before this 
admission she had been treated at Lincoln Hospital for right lower lobe pneumonia. 
Two years previously she had been treated at home for right-sided “pleurisy.” No 
history was elicited of hemoptysis, tuberculosis or night sweats. The patient’s tem- 
perature on admission was 102° F.; the respirations were 36 per minute; the blood 
pressure was 150/78 mm. of Hg. She was coughing persistently. There was no 
dyspnea, orthopnea or cyanosis. The trachea was in the midline. Rales were heard 
at both bases, and on the right side rales were heard upward to the angle of the 
scapula. Harsh bronchial breathing at the right lower lobe was present. Roent- 
genologic examination of the lungs revealed nonhomogeneous diminished illumination 
and fine infiltrations over the right pulmonary field, with marked displacement of 
the heart and trachea to the right. Numerous minute cavities and bronchial dilata- 
tions were scattered throughout the left field. 

Repeated examinations of sputum for acid-fast bacilli were negative. Sputum 
typing gave no agglutination with 30 types of pneumococcus serum. Sputum cultures 


* Received for publication January 2, 1954. 
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revealed a gamma streptococcus. Other laboratory data included: red blood cells, 
3,900,000; hemoglobin, 10 gm. per cent; white blood cells, 14,200, with 78 per cent 
polymorphonuclear leukocytes and 22 per cent lymphocytes. The Kline test gave a 
4 plus reaction. 

Fever subsided after sulfa therapy was begun, but physical signs in the chest 
persisted. In spite of sulfa drugs and supportive treatment, including blood trans- 
fusions, the patient’s condition became steadily worse. She died two months after 
admission. Pulmonary tuberculosis was suspected as the cause of death. 

Examination of the thoracic cavity showed that the entire anterior mediastinum 
was shifted to the right. The right lung was adherent to the chest wall throughout. 
The lung was honeycombed with tiny cavities 1 to 5 mm. in diameter. Between these 
cavities, which contained purulent fluid but no caseous material, were solid gray areas 
of consolidation. No direct communication between cavities and large bronchi could 
be found. A walled-off pleural abscess was present at the apex of the left lung. The 
left lung was emphysematous over its anterior surface. The posterior surface was 
firm. Diffusely scattered throughout this firm area were tiny cavities similar to those 
noted in the right lung. 

The gross anatomic diagnoses were: 


1. Multiple bronchiolectasis and fibrosis of the entire right lung and posterior 
portion of the left upper lobe. 

. Bilateral chronic and acute adhesive pleurisy. 

. Localized pleural abscess, left upper lobe. 

. Hilar, peritracheal and peribronchial lymphadenitis. 

. Toxic myocardial degeneration with dilatation of the right auricle and both 
ventricles. 

6. Chronic passive congestion of liver and spleen. 
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Microscopic examination of the lung parenchyma revealed enormously dilated 
bronchioles and alveoli surrounded by wide bands of interstitial septa. _In these septa, 
bands of smooth muscle were found interlacing with thickened connective tissue fibers. 
Masson’s trichrome stain and hematoxylin-eosin stain were used to demonstrate the 
muscle bundles. 

Case 2. A 65 year old white male was admitted to Lincoln Hospital on August 7, 
1946, with the chief complaints of dyspnea on effort of two weeks’ duration, weakness 


. and weight loss of six weeks’ duration, and cough productive of tenacious white 


sputum for six weeks. No history was elicited of chest pain, night sweats or 
hemoptysis, tuberculosis or cardiac disease. 

Examination on admission revealed an emaciated elderly white male, slightly 
cyanotic and dyspneic but in no acute distress. Temperature was 101.6° F.; res- 
pirations were 35 per minute; blood pressure was 120/70 mm. of Hg. 

The important physical findings were confined to the chest. The thorax was 
flattened, with some atrophy of the shoulder girdle. The lungs showed impaired 
resonance at the left base. There were diminished breath sounds at both bases, with 
bronchial breathing at the angle of-the right scapula and scattered fine crepitant rales 
over the lower two thirds of both lung fields. The only other pertinent finding in 
the general physical examination was clubbing of the fingers and toes. 

Chest x-ray (figure 1) showed a marked productive exudative infiltration 
throughout both lungs, with miliary distribution in the middle and lower fields. There 
were also a suggestion of cavity formation in the right upper lung and fracture de- 
formity of the seventh rib on the right lateral aspect. Accordingly, the diagnosis of 
pulmonary tuberculosis was made. 

Sputum examinations for acid-fast bacilli were negative. Other laboratory find- 
ings were a negative Kline test and persistent 1 plus albuminuria. 
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The patient’s hospital course was febrile. On the seventh hospital day he was 
placed on penicillin therapy, but his temperature remained elevated. Cyanosis and 
dyspnea increased in spite of supportive measures (figure 1), and the patient died 
16 days after admission. The final clinical diagnosis was pulmonary tuberculosis. 

Permission for complete necropsy was refused, but consent was obtained for 
postmortem examination of one lung by thoracotomy. Postmortem examination thus 
limited to thoracotomy on the right side revealed old fibrous adhesions between the 
visceral and parietal layers of the pleura on the diaphragmatic, posterior and apical 
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Fic. 1. Roentgenogram of chest showing diffuse bilateral miliary lesions. 


surfaces. The lung felt less crepitant than normal and seemed to be in a process of 
consolidation. On section there were patchy pink areas of consolidation in the cen- 
tral portions. Superficial emphysematous blebs were found on the periphery. 

On microscopic examination the normal alveolar pattern was obliterated by areas 
of dense fibrosis. The alveolar septa were considerably widened by dense bands 
of connective tissue in which bands of smooth muscle were present. Masson’s 
trichrome and hematoxylin-eosin stains demonstrated these muscle bundles. Scattered 
dilated alveoli were seen in these fibromuscular areas. Dilatation of alveoli and 
terminal bronchioles with rupture and confluence was also observed. 
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CLINICAL CONSIDERATIONS 


In the cases of “muscular cirrhosis” described in the literature, as well 
as in those reported here, the primary consideration of the clinician was 
directed to a chronic pulmonary disease such as tuberculosis, chronic pneu- 
monitis, chronic bronchitis, or primary or secondary carcinoma. Clinically, 
it is difficult to be precise in diagnosing this entity. The reason is that the 
only evidences of this picture are (1) a clinical history of pulmonary disease 
of protracted nature, and (2) roentgenologic findings of diffuse pulmonary 
disease. 

These two features are of course not diagnostic. Although usually en- 
countered simultaneously, they may be present in varying degrees, and a 
classic picture may not be found in any given case. The roentgenologic 
findings of a diffusely disseminated infiltration with increased hilar markings 
are suggestive of a miliary granulomatous process. Consequently, most 
cases—those reported in the literature and those observed by us—are in- 
vestigated for tuberculosis. In our cases tuberculosis was not present. 

In the majority of reported cases this entity has always been secondary 
to some other pulmonary disease. It is therefore difficult to ascertain its 
exact time of onset. Once pulmonary muscular hyperplasia exists, the 
outcome is fatal. The course is marked by development of late complica- 
tions, such as spontaneous pneumothorax following a ruptured bleb, right 
heart failure, or terminal pulmonary insufficiency. The patient may live 
for many years before death caused b; complications as noted, or he may die 
as a result of the primary lung disorder. 


PaTHOLoGIc CONSIDERATIONS 


The lungs are usually somewhat contracted in size and grayish in color. 


_They have the “hobnail” appearance seen in cirrhosis of the liver. The 


elevated areas vary in size and are diffusely spread over the pleural sur- 
face. They are caused by emphysema. They are separated by contracted, 
scarlike areas of varying size and density. If one of the blebs has ruptured 
spontaneously, the lung may be found in a collapsed state, with resultant 
mediastinal shift, unless adhesions are present. On palpation, the lungs 
are rubbery-firm, except at the periphery, where fine, bleblike areas can be 
felt. On section a variegated appearance is noted. Corresponding to the 
impression given by palpation, superficial blebs of various size are noted, 
separated by thickened, consolidated areas. Central to this, areas of con- 
solidation are seen in which the lung has a dull red-gray color, with absence 
of air in these areas. Thickened bands are seen in this homogeneous area. 
Small cavities surround the indurated areas. These usually contain only 
air, but some of them may contain clear fluid or pus. A pleural reaction 
may be seen as part of the primary lung disease. 

Microscopic Examination: The picture of the pulmonary changes varies 
with the location of the sections studied. 
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Many sections reveal a grossly porous area representing dilated and 
confluent alveoli. These areas are surrounded by dense fibrous tissue in 
which no alveolar spaces are noted. In the midst of these fibrous areas, 
muscle bundles are frequently encountered. The bronchioles show des- 
quamation of their epithelium, especially if they be in the midst of the dense 
fibrous and muscular areas. This appearance is diffusely disseminated 
throughout both lung fields. The diffuse increase in muscle bundles is noted 
in the perialveolar, peribronchial, interlobular and interstitial septa. 

The intimate vasculature of the alveoli is dilated; where right heart 
failure is a factor, the dilatation is usually greater. Stasis of layers of red 
blood cells in these vessels is not infrequent. In such cases, desquamated 
epithelium, edema fluid and hemosiderin-laden macrophages may be found 
in the alveoli. In the areas of alveolar confluence, there is thickening of the 
investing tissue with increased -fibrosis, and muscle bands of varying size 
are present (figure 2). 

Histologically, in the cases reported here and in those previously re- 
ported, the principal pathologic change is an increase in the amount of 
smooth muscle present. Review of the literature indicates that this increase 
has a widespread anatomic distribution (Baltisberger *), although a uniform 
or continuous increase is not present. Examination of the microscopic 
sections reveals sporadic increase in smooth muscle tissue over a wide area. 
Thus peribronchiolar, perialveolar, interstitial and interlobular septal regions 
are all affected, without apparent predilection for one region (figure 3). 

In a recent paper Liebow, Loring and Felton * state: “In many types of 
chronic pulmonary disease, there occurs a remarkable hypertrophy and 
hyperplasia of muscle. Much of this muscle is derived from several identi- 
fiable sources: (1) bronchi and more distal air spaces; (2) blood vessels, 
especially the longitudinal layers of the bronchial arteries; (3) lymphatics; 
(4) interstitial tissue not clearly associated with other structures. Muscle 
fibers from these sources may become commingled. . . . Hyperplasia of muscle 
is especially striking in some instances of pulmonary emphysema. . . . Re- 
laxation of this muscle by certain drugs may explain relief of symptoms in 
certain patients with this condition, but further study of its responses is 
required.” This study complements Baltisberger’s earlier observation,’ 
that the musculature of alveoli is connected with the true smooth muscle of 
the bronchial tree, in the functional rather than in the anatomic sense. 

The actual cause of the muscular hyperplasia in this condition offers a 
complex problem. It would appear that the lung, which is a highly con- 
tractile organ, undergoes hyperplasia in certain instances of chronic in- 
flammation, possibly as a response of the organ to a need for increased 
functional capacity. The constant factor that this condition is not seen 
unless the lung is the seat of chronic inflammation suggests a causal relation- 
ship, although the converse is not true (figure 2). On the basis of this 
observation, the underlying stimulus is inflammation. The lack of a strict 
relationship between fibrosis, which occurs more frequently, and muscular 
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hyperplasia, which occurs less frequently, must be explained by a difference 
in mechanism, although the same general process—the presence of pro- 
longed inflammation—is involved in each. Fibrosis is the result of a repair 
process. Smooth muscle, however, lacks the capacity to regenerate follow- 
ing injury (MacCallum°). Any increase in number of smooth muscle cells 
must therefore have another cause. The occurrence of increased muscle in 
some few—but not all—chronic inflammatory conditions of the lung attended 
by fibrosis may be interpreted as a function of the degree and duration of 
pulmonary insufficiency (figure 3). 

The basic question to be answered is, Of what significance is the presence 
of increased smooth muscle tissue in the lung? From the morphologic 
point of view, we believe that von Buhl’s original observations constitute a 
definite entity. An awareness of its existence may prove that it is more 
common than the relatively few published reports might suggest. As for 
its clinical significance, muscular hyperplasia may be regarded as a com- 
pensatory mechanism which in no way alters the chronic course of the under- 
lying disease process. 

We should also like to offer the term “pulmonary muscular hyperplasia” 
for this condition, since we believe it to be more descriptive of the pathologic 
process than is the term “muscular cirrhosis of the lungs.” 


SUMMARY 


1. Two cases of so-called “muscular cirrhosis of the lungs” are presented 
and the literature is reviewed. 
2. An explanation of the pathogenesis of this condition is offered. 
3. The term “pulmonary muscular hyperplasia” is suggested for this 
entity. 
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THE DIFF: RENTIAL DIAGNOSIS OF BENIGN 
PROLAPSE OF GASTRIC MUCOSA * 


By Jacos Licustern, M.D., F.A.C.P., Los Angeles, California 


THE phenomenon of benign prolapse of gastric mucosa into the duo- 
denum has engaged the interest of a number of clinical observers, and the 
bibliography on the subject has recently assumed considerable proportions. 
In a previous communication * we correlated the clinical, roentgenologic and 
gastroscopic findings in a series of 52 cases of prolapse of gastric mucosa. 
An attempt was made at that time to evaluate the possible associated factors 
in this syndrome of abnormal gastric motility, and to define its clinical status 
more clearly. In this study we came to realize that other lesions of the 
pylorus and duodenum simulated the roentgen appearance of independent 
gastric mucosal folds herniating into the duodenum, and we were forced to 
the conclusion that the recognition of this phenomenon now presented an- 
other pitfall in the diagnosis of lesions of the pyloroduodenal juncture. 

In the course of our original study a number of cases were collected 
which fulfilled the roentgen-ray criteria for prolapse but proved by other 
means of study to harbor other gastric lesions. These form the body of 
this report and emphasize the need for complete study of cases where the 
roentgen-ray appearance of the gastric folds passing transpylorically into 
the base of the duodenal bulb suggests the diagnosis of benign prolapse. 


DIAGNOSTIC ROENTGENOLOGIC CRITERIA 


The diagnosis of benign prolapse is based at present purely on roent- 
genologic criteria. The typical appearance is that of a smooth lobulated 
defect confined exclusively to the base of the duodenum. 

The condition is produced by the extrusion of detached mucosa passing 
transpylorically fromthe antrum in an unimpeded fashion into the bulb, and 
the descriptive terms “umbrella-like,” “mushroom” and “atomic bomb 
explosion” have been applied to its x-ray appearance. The remainder of 
the bulb is usually smooth and completely filled out if not associated with 
an ulcer deformity. The rugae appear flexible, smooth and thickened. The 
condition is a dynamic one and is characterized by subsidence and recurrence, 
depending on peristaltic activity, and the appearance of the defect is con- 
sequently changeable and may even be absent in some films. 


CLINICAL FEATURES 


The symptoms in a case of benign gastric prolapse may resemble that 
of ulcer with atypical features but are often similar to that seen in chronic 


* Received for publication January 22, 1954. 
From the University of Southern California School of Medicine, Cedars of Lebanon 


Hospital and Los Angeles County Hospital, Los Angeles, California. 
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functional gastrointestinal distress. Indeed, the phenomenon has been 
found in 18 per cent of asymptomatic individuals in routine gastrointestinal 
x-ray examinations.* In our series,’ epigastric distress with postprandial 
cramping attacks and nausea and vomiting was a prominent complaint. We 
were impressed with the high incidence of gastrointestinal hemorrhage (22 
per cent). Correct evaluation of the clinical significance of the symptoms 
in the differential diagnosis of conditions simulating prolapse was further 
complicated by the fact that two or three of these conditions coexisted with 
prolapse. Duodenal ulcer, hypertrophic gastritis or prepyloric ulcer was 
present in a significant percentage in our cases. Gastritis, either hyper- 
trophic or superficial, was seen in 55 per cent of 37 cases which were gastro- 
scoped. The presence of a psychoneurotic component in many cases was 
suggestive of the possible etiologic factor of hypermotility of the stomach 
contributing to the mucosal detachment. Treatment has been attempted by 


TABLE 1 
Gastric Conditions Simulating Benign Prolapse of Gastric Mucosa 


1. Pedunculated gastric polyp. 
2. Multiple pnt agew 

3. Prepyloric gastric carcinoma. 
4. Hypertrophic gastritis. 

5. Secondary metastasis to stomach and duodenum. 
6. Duodenal ulcer. 

7. Prepyloric ulcer. 

8. Antral gastritis. 

9. Duodenitis. 

10. Pylorus x-rayed over spine. 

11. Congenital bands. 
12. Food retained in duodenum. 


medical management and, in cases where complications of hemorrhage and 
pyloric obstruction have occurred, pyloroplasty or subtotal gastrectomy has 


-been performed. The place of surgery is still to be evaluated.* 


Lesions which may produce the roentgen picture of prolapse are listed 
in table 1. 


Case REportTS 
CARCINOMA OF THE STOMACH 


Case 1 (M.C.). A 53 year old female was admitted June 6, 1948, with com- 
plaints of persistent nausea and vomiting. A gastrointestinal x-ray was reported as 
showing a normal esophagus and stomach, with a moderate prolapse of gastric mucosa 
into the duodenal cap. On her re-admission with similar symptoms two weeks later, 
a rounded mass in the abdomen was vaguely outlined which occupied both upper 
quadrants and the left lower quadrant. On this occasion the stomach and duodenum 
were normal by x-ray except for a small hiatus hernia and 15 per cent gastric reten- 
tion. An attempted gastroscopy was unsuccessful. Peritoneoscopy revealed nu- 
merous peritoneal implants, and peritoneal biopsy revealed the presence of an adeno- 
carcinoma, probably of ‘gastric origin. Autopsy revealed a widespread carcinoma of 
the stomach, with involvement of small bowel, liver, gall-bladder, peritoneal thickening 
and a pulmonary thrombosis. The gastric mucosa was markedly thickened. 
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cinoma of the stomach with widespread metastasis. 
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Comment: The x-ray interpretation of benign prolapse in this instance 
probably allayed the suspicion of the presence of a possible neoplasm. Gas- 
troscopy, if successful, and cytologic studies of exfoliated cells might have 
provided critical data. This case emphasizes the need for complete routine 
diagnostic studies, and also raises the possibility that the malignancy may 
have coniributed to the presence of a true prolapse. 


PEDUNCULATED GASTRIC PoLyP 


Case 2 (I. A.). An 84 year old male was admitted December 27, 1949, with a 
complaint of painless jaundice. There was pruritus of a year’s duration, with dark 
urine, anorexia, clay-colored stool, right upper quadrant pain and alternating diarrhea 
and constipation. On physical examination the liver was enlarged three finger- 
breadths below the costal margin. The patient was suspected of having a carcinoma 
of the head of the pancreas with liver metastasis. Icterus index was 104; urobilinogen 
was negative 1:10 dilution; alkaline phosphatase was 30.5 units. A stomach and 
duodenum roentgen-ray showed a 1.5 cm. polyp with the stalk in the pyloric portion 
of the stomach, with herniation of the polyp through the pyloric canal into the 
duodenal bulb. 


Comment: The smooth defect at the base of the duodenal bulb which 
resembles prolapse is diagnostic of polyp because of its constancy, but the 
absence of gastroscopic or surgical confirmation of polyp renders the evi- 
dence in this case incomplete. 


MuttipLe Gastric Potyp! 


Case 3 (F. A.). A case diagnosed by x-ray in May, 1948, as multiple polypi 
in the pyloric end of the stomach, herniating into duodenal bulb and producing cir- 
cular filling defects in both the pyloric end and duodenal bulb. In addition, a 
diverticulum in second portion of the duodenum, diverticulosis of sigmoid and de- 
scending colon and an anomalous position of the cecum were disclosed. The roentgen 
appearance adequately fulfills the features of prolapse. 


Gastric PoLyposis 


Case 4 (L. M.). A 75 year old male was seen March 18, 1951, with a long 
history of arteriosclerotic heart disease, congestive failure and a gastroenterostomy 
for peptic ulcer in 1914. His complaints consisted of dyspnea, productive cough and 
indigestion. Recurrent bouts of dull epigastric pain with cramping had occurred 
since 1940. An upper gastrointestinal x-ray done in March, 1950, showed a rapidly 
emptying stomach into a patent gastrojejunostomy located at the proximal antrum. 
In the prepyloric area on the greater curvature a “cystoidal” defect 2 cm. in diameter 
produced a constant prepyloric filling defect with an indentation at the base of the 
bulb. The x-ray impression was that of a prepyloric filling defect, questionably 
malignant. Gastroscopy (July 24, 1950) revealed a normal angulus with several 
small, broad-based polypi 2 to 3 cm. in diameter on the greater curvature. The 
gastroenterostomy opening was visualized at 5 o'clock on the posterior wall and 
appeared normal. 


Comment: The x-rays fulfilled the criteria for benign prolapse, especially 
in that the defect was seen transpylorically. Gastroscopy was helpful in 
arriving at a definitive diagnosis without exploration. 
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CoMPRESSION OF PyLorus Over SPINE 


Case 5 (E. L.). A middle aged white female was first seen in October, 1947, 
with epigastric pain immediately following meals, nausea, dysphagia, flatulence and 
constipation over a period of two and one-half years. One attack of vomiting had 
occurred. The roentgenographic impression was a benign peptic prepyloric ulcera- 
tive mucosal lesion with a mucosal crater. Gastroscopy was recommended, and we 
reported an absence of any ulcerative or malignant lesion in the areas of the pylorus 
visualized. Repeated roentgenograms were advised in view of the fact that the 
defect was seen to be viewed directly over the spine. Six weeks later x-rays revealed 
a normal filling of the previously involved area with the patient turned off the spine. 
In some of the spot films the compression defect was at the base of the duodenum, 


producing the picture of prolapse. 


SeconpDARY METASTASIS TO THE DuoDENUM 


Case 6 (C. M. P.). A female, aged 68, was admitted May 11, 1949, with a 
history of left lower quadrant pain of three months’ duration, and weight loss and 
anorexia for the past two years. She was emaciated and cachectic and had marked 
edema of the legs and feet. No abdominal masses were noted. Roentgen examina- 
tion revealed a tortuous and pliable pyloric antrum. There was a “changeable but 
constantly reappearing concentric impression of the base of the duodenal bulb with 
gastric rugae entering the base, typical of mucosal herniation.” A repeated examina- 
tion 10 days later revealed delay in filling of the antrum, but the herniation seen 
previously was not again identified. Gastroscopy was normal, with shallow peri- 
stalsis seen in the antrum. Six days following admission she died. Autopsy revealed 
carcinoma of the body and head of the pancreas with secondary metastasis to the 
duodenum. 


Comment: The possibility of the presence of a true prolapse in associa- 
tion with the secondary metastasis which was not seen roentgenologically is 
a consideration. 


PrePyLoric ULCER AND HYPERTROPHIC GASTRITIS 


Case 7 (A. S.). A 45 year old white female with a past history of repeated 
myocardial infarction was first seen in March, 1948, with severe nonradiating epi- 
gastric pain. Roentgen-rays indicated a protrusion of the pyloric mucosa into the 
base of the bulb and diverticulosis of the sigmoid colon. When she was studied for 
a heart attack in 1949 a roentgenographic diagnosis of prepyloric ulcer was made. 
In 1950, gastroscopic examination revealed a normal angulus with a widened pyloric 
antrum. However, whitish plaques were seen on the lesser curvature on the posterior 
wall in the antrum, with marked thickening and discoloration of the mucosa but 
without cobblestone formation. Gastroscopic impression: Hypertrophic gastritis. 


Comment: On three separate occasions, diagnoses of benign prolapse, 
peptic ulcer and hypertrophic gastritis were made. The presence of asso- 
ciated gastrointestinal disturbances (i.e., hypertrophic gastritis, cholelithiasis 
or peptic ulcer) in prolapse is, in our experience, very common. This is 
an example where the gastritis may have contributed to producing the pic- 
ture of prolapse, or, indeed, have been present concomitantly. 
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ADENOCARCINOMA OF CoLon wiTtH METAstAsIs TO DuopDENUM 


Case 9 (E. R.). A white male, age 68, was admitted with the complaint of 
cramping pain in the right lower quadrant and right subscapular pain for five months. 
A hard, painful, tender mass was palpated in the right upper quadrant of the abdomen. 
The roentgenologist reported thickening and stiffening of the mucosa of the greater 
curvature of the pyloric end of the stomach and slight stenosis of the second and third 
portion of the duodenum. In addition, a mushroom-like defect at the base of the 
bulb was noted, typical of the roentgen-ray changes in prolapse. Gastroscopic ex- 
amination revealed the appearance of an extramucosal infiltration into the posterior 
wall in the distal half of the stomach. The mucosa was thick, nodular and rigid. 
No peristalsis was seen at this time. A barium enema was reported negative. Opera- 
tion revealed an adenocarcinoma of the ascending colon, with invasion of the small 
bowel, duodenum and adjacent anterior abdominal wall. A wide resection with an 
ileotransverse colostomy was performed. Death occurred two months later from 
metastasis. 

ANTRAL GASTRITIS 


Case 10 (M.R.). A white female was seen in September, 1949, with a history 
of generalized abdominal tenderness, nausea, vomiting, chronic constipation, sharp 
periumbilical pains, colic-like, present intermittently for eight years. Gastroscopy 
and sigmoidoscopy were noncontributory. Roentgenograms (September, 1949): 
“Transpyloric prolapse of redundant artral mucosa; remainder of gastrointestinal 
tract was normal.” In March, 1950, a deformed duodenal bulb was seen and was 
thought to be due to an old ulcer. Additional diagnosis: Coronary insufficiency and 
arteriosclerotic heart disease. 


PAPILLARY ADENOMA 


Case 11 (A. D.). A 60 year old female was seen February 17, 1948, with the 
complaint of extreme weakness and massive gastric hemorrhage four days prior to 
admission. There were no other contributory signs or symptoms. Roentgenograms 
showed coarse rugae and a slightly irregular filling defect on the greater curvature 
side of the pyloric antrum adjacent to the sphincter. The base of the bulb was spastic 
and irregular. A gastric resection revealed a mass in the pyloric antrum which 
was easily palpated. The gross pathologic report indicated a polypoid tumor mass 
which was papillary in type, with no invasive appearance. Microscopically, there 
was a papillary formation with a central core presenting hyperplasia of the blood 
capillaries with round cell infiltration. This was interpreted as a capillary hem- 
angioma with papillomatous formation. There was no suggestion of a metastatic 
lesion. (Case through the courtesy of Dr. William Brown, Radiologist, Hollywood- 
Presbyterian Hospital, Los Angeles, California.) 


PROLAPSE WITH ASSOCIATED GASTROINTESTINAL DISEASE (HYPERTROPHIC GASTRITIS, 
Hiatus Hernia, CHOLELITHIASIS) 


Case 12 (J. A.). An obese, tense 55 year old man with a history of chronic 
alcoholism, repeated hematemesis and vomiting related to bouts of drinking had been 
hospitalized on two occasions for a pyloric obstructive syndrome with pain just above 
the umbilicus which required narcotics for relief. Roentgenographic studies revealed, 
in addition to the typical changes of prolapsed antral mucosa, the existence of a 
moderately large esophageal hiatus hernia and poorly functioning gall-bladder with 
stones. Gastroscopic examination revealed large, prominent folds of mucosa along 
the greater curvature of the antrum, and between them the typical cobblestone changes 
of chronic hypertrophic gastritis. 
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Comment: In this instance, the prolapse was not simulated but was 
rather associated with the multiple gastrointestinal diseases present. 


DIFFERENTIAL DIAGNOSIS 


The foregoing shows that the mauagement of a case with a roentgeno- 
logic diagnosis of benign prolapse of the gastric mucosa requires additional 
diagnostic procedures, such as fractional gastric analysis, gastroscopic ex- 
amination and cytologic examination of gastric washings. 


Gastric Po.Lypt 


Additional fairly characteristic findings may be definitely helpfw) in the 
differential diagnosis of gastric polypi. In a very high percentage of adeno- 
matous polypi atrophy of the mucosa is seen which can be demonstrated in 
most instances at gastroscopy, at which time the actual polyp may be vis- 
ualized. In none of our cases of prolapse did we encounter atrophy of the 
gastric mucosa. Achlorhydria is an almost constant finding in adenomas 
of the stomach (histamine anacidity was reported by Yarnis * in 25, or 45 
per cent of his series), and bleeding is a significant and prominent symptom. 
An important result of a clinical analysis of a large series of gastric polypi 
is the fact that addisonian macrocytic anemia occurred in 8 per cent. In 
contrast to this, in our cases of benign prolapse 42 per cent had acid values 
within normal range, 38 per cent showed hyperacidity, and 4 per cent had 
an achlorhydria. 

Roentgenologically, while the prolapsing folds from the antrum into the 
duodenum may simulate polypi, a repeated examination, especially with the 
aid of compression technic, will demonstrate the variability of the mucosal 
pattern as contrasted with the uniform appearance of the defect in polypi. 
The pedunculated polyp presents an unchangeable defect which varies in 
location in relation to the sphincter, whereas prolapsed mucosa is not seen 
proximal to the sphincter. 

The exception to this rule is the rare phenomenon of the retrograde 
prolapse of duodenal mucosa into the antrum from the duodenum. We have 
seen this gastroscopically in the form of a huge, doughnut-like formation of 
mucosa which eventually fell back into place. This has been observed by 
other gastroscopists, notably Schallenberger (personal communication). 


HYPERTROPHIC GASTRITIS 


The differentiation between prolapse and hypertrophic gastritis is the 
next most common problem. Roentgenologically, in hypertrophic gastritis 
the gastric walls appear rather rigid and have less pliability than normal. 
The rugae are large and in the advanced case involve the entire body of the 
stomach, and there is little difficulty in distinguishing from prolapse, in 
which the mushroom folds are confined to the antrum and the pyloric area. 

In our experience, hypertrophic gastritis occurs often in conjunction 
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with prolapse, as confirmed by gastroscopy, where the typical cobblestone 
formation of the mucosa is seen. More often the problem is that of proving 
that a diffuse polyposis, a diffusely infiltrating carcinoma or a lymphosar- 
coma is not present. 

PREPYLORIC CARCINOMA 


The findings which suggest that a deformity in the prepyloric area is 
due to carcinoma rather than to benign prolapse or antral gastritis are the 
presence of a palpable mass in the abdomen, a sudden and abrupt break in 
the rugal pattern in x-rays,° ihe failure of peristaltic waves to pass through 





Fic. 12, Antral gastritis. Male, age 66. Note spasm, hypertrophy of rugae and 
herniation of gastric mucosa into duodenal bulb. (Courtesy of H. M. Berg, Guain-Ramstad 
Clinic, Bismarck, North Dakota.) 


the antrum, the constancy of the antral deformity and the sharp change from 
normal in carcinoma, in contrast to the gradual transition in benign pro- 
lapse. Berg ° mentions from his experience an interesting point in differen- 
tiation: in antral gastritis, considerable associated spasm is encountered, 
with delay of the escape of barium into the duodenum; if the barium escapes 
easily, carcinoma should be suspected except in the case of advanced ma- 
lignancy with obstruction. 


ANTRAL GASTRITIS 


Antral gastritis is probably the most difficult of all the conditions to 
differentiate from prolapse.‘ Indeed, in some early reports the terms were 
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used interchangeably, possibly because of lack of a clear understanding of 
the phenomenon. Again, prolapse is in fact not uncommonly associated 
with antral gastritis. (See figure 12.) Helpful roentgenologic features 
are the shortening and narrowing of the antrum with evidence of pyloro- 
spasm in gastritis, with the presence of large gastric folds which assume a 
polypoid appearance. The folds may appear stiff and fail to flatten out with 
pressure at fluoroscopy, a feature which has been ascribed by some to in- 
filtration of the mucosa. 


SECONDARY METASTASES TO DUODENUM 


To avoid the pitfall of failing to discover a secondary metastasis to the 
pyloroduodenal region, the combined diagnostic armamentarium should be 
employed whenever available: gastroscopy, Papanicolaou’s staining, peri- 
toneoscopy, liver biopsy and, finally, surgical exploration. The importance 
of this is exemplified by our case reports. 


SUMMARY 


The passage of prepyloric gastric mucosa transpylorically into the base 
of the duodenum has been termed benign gastric mucosal prolapse. Its 
clinical significance has been much discussed by clinicians, roentgenologists 
and surgeons in the past five years and has created great interest. It has, in 
addition, brought up a new problem of differential diagnosis of lesions which 
simulate prolapse by roentgen-ray. 

Pedunculated gastric polyp, hypertrophic gastritis, prepyloric ulcer, pri- 
mary or metastatic adenocarcinoma of the stomach, antral gastritis and 
diffuse gastric lesions are among the more common conditions which have 
presented difficulties in diagnosis. Cases illustrating these are presented and 
points in differential diagnosis are stressed. 
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THE USE OF CHOLOGRAFIN IN THE POST- 
CHOLECYSTECTOMY SYNDROME * 


By Epwin M. Coun, M.D., THEoporE L. Ortorr, M.D., Davin M. 
SKLaroFF, M.D., and Jacop GersHon-CoHEN, M.D., 
Philadelphia, Pennsylvania 


WHEN a group of symptoms is presented for which cholecystectomy is 
performed with expectation of a cure, and then remains essentially un- 
changed after operation, a puzzling and frustrating situation has been 
created. This problem has been recognized as the post-cholecystectomy 
syndrome. Not only must a decision be reached as to whether the symp- 
toms originate inside or outside the biliary tract, but also, with the removal 
of the gall-bladder, one is deprived of the essential organ which can be 
visualized by x-ray and which may aid in delineating other portions of the 
ductal system. Lack of diagnostic facilities to investigate intrinsic disease 
of the common duct has placed hopeful dependence upon symptomatology 
and the indirect approach by the elimination of other causes for a similar 
clinical picture. Laboratory procedures have been helpful but not entirely 
satisfactory. Finally, surgical exploration of the biliary tract is considered 
for a diagnosis. A new procedure has been evaluated * and is being utilized 
to outline the common duct through an intravenously administered. radi- 
opaque medium known as Cholografin, which will strongly influence the 
management of problems involving this structure. At the same time, the 
post-cholecystectomy syndrome will be reviewed in its relation to this new 
diagnostic measure. 


INTRODUCTION OF CHOLOGRAFIN 


A short time ago a new preparation, Cholografin,t was made available 
to us to continue investigative work that had been initiated in Germany by 
Gaebel and Teschendorf,** Frommhold,“* and Hornykiewytsch.**° When 
injected intravenously it rapidly filled the hepatic and common ducts so that 
the structures were visualized in a roentgenogram. Visualization of the 
biliary tract was obtained with equal success in the presence of an intact 
gall-bladder or following its removal. This compound is the di-sodium 
salt of N,N: adipyl Biss-amino-2 : 4:6 tri-iodobenzoic acid, and it occurs as 
a crystalline powder readily soluble in water yielding a colorless solution. 
The iodine content, 64.32%, is firmly bound in a molecule and is not split 
off after injection into animal or man. Since this substance is actively 
excreted by the liver cells, it appears in the bile in a few minutes, where it 
may reach a concentration 30 to 100 times that of blood. No absorption 

* Received for publication May 29, 1954. 


{Currently prepared by E. R. Squibb & Sons. Initially petal by Schering, A. C., 
experimentally designated SH-216, and formerly called biligra 
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Fic. 1. A normal common duct following removal of the gall-bladder. 


occurs from the gastrointestinal tract, from which major elimination takes 
place (figure 1). 
TECHNIC AND RESULTS 


Preparation of the patient for clinical examination is similar to that now 
practiced for cholecystography. Food and drink are not permitted until 
after the completion of the study. The full dose, 40 c.c. of a 20% solution, 
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is injected very slowly intravenously during a period of 10 minutes. Films 
of the common duct are made at 10 minute intervals up to 40 minutes. The 
common and main hepatic ducts usually are seen well 20 minutes after 
injection. The films are reviewed while wet in order to change exposure 
intervals and positioning of patient. Correct positioning of the patient is 
important. Studies of multiple film with different degrees of rotation in 
both the erect and the recumbent positions and the lateral decubitus position 
are helpful in separating overlying ribs and gas shadows from portions of 
the common duct. 


REACTIONS 


If the tissues around the vein are injected inadvertently, a mild inflam- 
matory reaction and irritation occur. Slight nausea, dizziness, trembling, 
sneezing or restlessness occurred after injection in only 5% of cases. Only 
one case of nausea was reported by Frommhold * in 200 cases. Three cases 
of delayed chills and fever were reported by Hornykiewytsch.** Although 
no definite case of allergic reaction has been encountered, routine tests for 
hypersensitivity were performed before injecting the full dose of the contrast 
medium. 


Post-CHOLECYSTECTOMY SYNDROME 


The term “post-cholecystectomy syndrome” refers to the symptoms that 
prevail following removal of the gall-bladder and which had existed prior 
to operation or which appear as a new group of symptoms after operation 
on the biliary tract. The incidence of postoperative symptoms. varies with 
the preoperative demonstration of calculi. Where pain had been found to 
exist in the presence of gall-bladder stones, good results were obtained by 
operation in 80 to 95% of cases. Cholecysectomy performed for the cor- 
rection of pain, presumably originating in the biliary tract, in the absence 
-of stones, has been considered successful in only 50 to 60% of cases.* 

One of the more common causes for the persistence of preoperative 
symptoms is found in an erroneous diagnosis made prior to surgery. Chole- 
cystography has been a great aid in the evaluation of gall-bladder disease, 
but although its index of accuracy has been extremely high, it has proved 
to be not infallible. Martin and Massimiano’ reported that in 145 cases 
with cholelithiasis by x-ray, stones were found in 96.5% at operation. In 
72 gall-bladders that failed to visualize, 82% revealed stones at operation. 
Cole and Grove * estimate that 2 to 3% of cases complaining of pain at- 
tributed to the biliary tract were relieved of symptoms by cholecystectomy, 
even though the cholecystogram was held to be normal. Hence, the inci- 
dence of error on the basis of cholecystography is small but is to be con- 
sidered as a source of mistaken diagnosis. Another error in preoperative 
diagnosis is the failure to recognize that functional disorders are associated 
with pain that may suggest its arising in the biliary tract. Symptoms which 
are atypical but mimic cholecystic disease often are explained by the presence 
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of a peptic ulcer, malignancy, acute or chronic pancreatitis, hiatal hernia, 
parietal neuralgia, or pulmonary or cardiovascular disease. It should be 
realized, in addition, that true gall-bladder disease may exist in conjunction 
with these other types of disorders, whether they be of a functional or an 
organic nature. 

One of the serious complications of gall-bladder surgery, contributing 
in a large measure to the post-cholecystectomy syndrome, is the common 
duct stone. In the presence of cholelithiasis, the incidence of common duct 
stone has been estimated at from 13.4 to 47%.** What is of perhaps 
greater importance in regard to the persistence of biliary tract symptoms is 
the incidence of stones that have been undetected upon the first exploration 
of the common duct. In their cases Childs and Prevedel * report that after 
the initial examination stones were later identified in a subsequent operation 
in 3% of cases and in 1% at autopsy. 

While the cardinal symptoms of pain and jaundice will readily provide 
the diagnosis of common duct stones in a high percentage of cases, it must 
be borne in mind that a stone in the common duct is not always manifested 
by jaundice. Reports of the incidence of common duct stones without as- 
sociated jaundice have varied between 20 to 55% of cases.%" The im- 
portance of cholangiography performed at the operating table is unchallenged 
but has shown its inadequacy. Mixter, Hermanson and Segel,* comparing 
the effectiveness of exploration as against cholangiography, reported nine 
cases of 113 studied where the cholangiogram was normal but calculi were 
later found on direct examination. In another series of 146 cases in which 
cholangiography was performed as a check following common duct explora- 
tion, seven cases (or 4.9%) revealed stones in the common duct at a second 
operation or at autopsy. Hight and Lingley ° reported that in a series of 78 
cholangiograms in which a negative report was made, two cases were 
definitely found to have stones. A vital point for consideration in evaluating 
these so-called errors of diagnosis on the basis of cholangiography is whether 
the stones as such remain overlooked in the common duct or whether they 
represent newly formed calculi. Aird? believed that intrahepatic gall- 
stones arise within the intrahepatic ducts but are symptomless. Digby ™ 
is of the opinion that many stones found in the common duct arise from 
the liver, and Sutton * noted that autopsies have demonstrated many stones 
packed within the biliary tract (figure 2). 

An enlarged cystic duct found following cholecystectomy has been con- 
sidered as a cause for postoperative symptoms. A large segment of the 
cystic duct permitted to remain at the time of operation is believed to be 
conducive to inflammatory reaction, growth of the cystic duct stump and 
even a reformed gall-bladder. Garlach and Hurwitt,** in reporting 30 cases, 
found stones in the stump of the cystic duct of six patients and in the com- 
mon duct of 13 patients (figure 3). 

There has been much speculation as to the part dyskinesia or spasm of 
the sphincter of Oddi plays in the production of pain after the gall-bladder 
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has been removed. Doubilet and Mulholland ** have reported cases in which 
pain due to obstruction of the distal end of the common duct was related to 
spasm. Cole and Grove’ believe that biliary dyskinesia probably exists, 
but comment on the lack of diagnostic criteria to determine the existence 
of such an abnormality. During the course of this study with Cholografin, 





Fic. 2. Two stones visualized in distal part of common duct. Patient had a chole- 
cystectomy. One year later complained of pain suggestive of biliary tract origin. After 
the film was obtained from which this photograph was taken, surgical exploration revealed 
the presence of the two stones. 
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functional changes were effected involving primarily the sphincter of Oddi, 
with secondary involvement of the common duct. These changes were 
demonstrated in two patients to whom morphine was given when it appeared 
that the dye was escaping rapidly from the common duct into the duodenum. 
Shortly thereafter, the shadow outlining the common duct became con- 
siderably more intensified and, by measurement, the duct distended to almost 
twice its original size. It is of interest that in the one patient the increase 
in intensity of the contrast medium and change in size of the common duct 
coincided with the sudden onset of excruciating pain that was referred from 
the right upper quadrant of the abdomen straight through to the back. This 
was the type of pain, the patient explained, which she had experienced re- 
peatedly and which was her major complaint. Nitroglycerin was given 
to the second patient sublingually after the effects of morphine were estab- 





Fic. 3, Common duct and enlarged cystic duct stump. 
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Fic. 4A. A normal common duct after cholecystectomy and before 
administration of morphine. 


lished, and films were promptly obtained demonstrating the return of the 
common duct to its original width as the contrast medium poured into the 
duodenum. Incidentally, nitroglycerin relieved the pain that had been 
precipitated by the administration of morphine. From this limited number 
of cases functional changes of the terminal portion of the common duct have 
been demonstrated. In these two instances, in which no abnormality of 
the distal common duct could be detected, spastic phenomena were elicited. 
Although the changes at this time followed the administration of morphine, 
the important fact is that spasticity of the sphincter of Oddi together with 
distention of the common duct can be obtained, and they have been shown 
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to occur simultaneously with clinical disturbances. It is assumed that fac- 
tors will be found other than morphine that could probably provoke these 
changes also. What these factors are and the mechanism by which they 
operate remain as a problem for more intensive investigation (figure 4). 

Fibrosis of the sphincter of Oddi is to be included in the list of causes 
of biliary symptoms after cholecystectomy. Cattell and Colcock* reported 
a series of 49 cases in which a localized narrowing in the area of the sphincter 
or papilla was proved. In 32 of these patients the gall-bladder had been 
removed without relief of symptoms, and in 13 stones were alsu demon- 
strated at a subsequent operation. 

Other factors which are included in the post-cholecystectomy syndrome 
are anomalies of the biliary tract such as stenosis of the common duct, 





Fic. 4B. A normal common duct after cholecystectomy and after uation 
of morphine. Note degree of distention. 
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neuromata of the common duct, and cholangitis, all of which are uncommon 
but have been reported. 


SUMMARY 


The persistence of symptoms which had been attributed to gall-bladder 
disease but which remain after cholecystectomy is frequently due to errors 
in preoperative diagnosis. The diagnostic accuracy of the cholecystogram 
is not absolute, and, although its incidence of error is very low, it must be 
considered as a source of mistaken diagnosis. Of greater importance, how- 
ever, is the failure to recognize that functional disorders with gastrointestinal 
manifestations, and organic diseases outside the biliary tract, may mimic 
abnormalities of the gall-bladder. 

The residual stone remaining undetected in the common duct presents 
the most important problem in evaluating symptoms which appear to arise in 
the biliary tract. The high percentage of common duct stones associated 
with cholelithiasis, and the failure to remove all the stones from the common 
duct at the initial examination despite palpation or exploration of the com- 
mon duct, together with the understandable limitation of operative cholan- 
giography, emphasize the extreme care required to clear the common duct 
of foreign material with any assurance that such efforts are entirely success- 
ful. On clinical grounds, the history of biliary colic without jaundice is 
good reason to hesitate in accepting a diagnosis of ductal stone, despite re- 
ports of a fairly high incidence of stone that may be lodged in the common 
duct without causing jaundice. 

Biliary dyskinesia has been demonstrated to be a distinct entity in which 
symptoms provoked by a pharmacologic agent such as morphine were as- 
sociated with anatomic changes in the common duct that were recorded 
simultaneously on film. The distention of the common duct and the increase 
in opacification, both of which were altered by the administration of nitro- 
glycerin, at which time the dye was seen to flow into the duodenum, give 
evidence that functional changes may occur at the sphincter of Oddi. Such 
phenomena may account for symptoms referable to the biliary tract after the 
gall-bladder has been removed. 

Additional disorders of the common duct which have accounted for 
symptoms following cholecystectomy are to be found arising in the cystic 
duct stump, fibrosis of the sphincter of Oddi, stenosis of the common duct, 
neuromata of the common duct and cholangitis. 


- CONCLUSION 


1. A new radiopaque medium, Cholografin, having an affinity for the 
biliary tract, has made possible the nonoperative visualization of the com- 
mon duct, hepatic ducts and, when present, the gall-bladder. 

2. The post-cholecystectomy syndrome has been reviewed. 
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3. Cholografin has proved to be important as a new diagnostic aid for 


the study of the common duct by providing a method for the demonstration 
of choledocholithiasis, a cystic duct stump, and the functional phenomenon 
known as biliary dyskinesia. 


10. 
11. 
12. 
13. 
14. 
15. 


16. 
17. 
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GASTROSCOPY: A 14 YEAR SURVEY OF OVER 1,000 
CONSECUTIVE EXAMINATIONS * 


By Joun C. MeEapows, M.D., San Antonio, Texas, and Epwarp J. 
LEFEBER, M.D., F.A.C.P., Galveston, Texas 


Gastroscopy has been available as a diagnostic procedure at the Uni- 
versity of Texas Medical Branch since 1940. During this 14 year period 
(1940-1953), gastroscopic examination was performed at least 1,076 times. 
The present survey was made in order to evaluate the accomplishments of 
our procedure, to correlate the procedure with x-ray, to study the trends 
in the mechanics of the procedure, and to reéstablish the indications for 
gastroscopy as performed here. 

Gastroscopy is considered to be an important adjunct to other methods 
of examination, complementary and supplementary to radiologic examina- 
tion and not in any way a rival procedure.” As a single means of examina- 
tion, radiology is undoubtedly superior. However, the demonstration of a 
gastric lesion by the radiologist should usually imply confirmation by the 
gastroscopist.° Lesions high up on the greater curvature are frequently 
difficult to palpate and study radiologically, but are usually well seen with 
the gastroscope ; on the other hand, small lesions close to the pylorus, on the 
lesser curvature of the antrum, high on the lesser curvature of the body, and 
high in the fundus are much better seen by the radiologist.‘ If the x-ray 
findings are doubtful, gastroscopy is always indicated.**** If the lesion can 
be seen at gastroscopy it can be correctly diagnosed, in the great majority 
of instances,’ with greater aecuracy than by use of the x-ray.‘ 


PRESENT STUDY 


All examinations were conducted by one or more of three members of the 
staff of the Department of Internal Medicine. There have been no accidents 
attributable to gastroscopy in our experience. The initial examinations 
were performed with the flexible gastroscope, later supplemented by the 
movable tip gastroscope, later supplanted by adjustable mirror gastroscope. 
Although the lens system of the latest instrument afforded clearer vision, 
we were not impressed by any significant increase in the visible areas as a 
result of using the more elaborate instruments. 

The present study is based upon 1,064 gastroscopies performed upon 
898 patients, this representing the entire number of examinations done by 
the gastrointestinal Station of John Sealy Hospital, Galveston, Texas, from 

* Received for publication June 14, 1954. Presented in part before Annual Session of 


Texas Society of Gastroenterologists and Proctologists, May 3, 1954, San Antonio, Texas. 
From the Department of Medicine, University of Texas Medical Branch, Galveston, 


Texas. 
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1940 through 1953, there being 166 repeat examinations and 12 lost reports. 
At the present time we accomplish slightly less than 100 examinations per 
year. Repeat examinations were performed if the initial examination was 
unsatisfactory, or to observe the progress of previously diagnosed gastro- 
scopic findings. One patient was examined on eight occasions; each of two 
others was studied seven times. A total of 1,154 diagnoses was made at 
gastroscopy, since two different findings were noted on many examinations. 

The age range of the patients was from 15 to 84, with 48% of the cases 
falling in the age range 40 to 60. Forty-four per cent of the patients were 
white males, 27% colored males, 18% white females and 11% colored 
females. This reflects the attention directed toward the age groxp most 
commonly exhibiting organic pathology, and the numerically greater facil- 
ities here for the hospitalization of white patients. In the past two years 
approximately 40% of the examinations were performed on out-patients. 

Between the years 1940 and 1945 approximately 45% of the patients 
were examined because of their symptomatology only; from 1946 through 
1953 this had decreased to 25% of the patients. 

There were 150 examinations (13%) at which no diagnosis was 
made, usually because of inability to pass the gastroscope beyond the cardia. 
The remainder includes the examinations in which the gastroscopist did not 
choose to offer a definite diagnosis, examinations which were interrupted 
or were otherwise inadequate for diagnosis, and examinations in which 
preparation was accomplished but instrumentation canceled because of a 
contraindication previously underestimated. 

All but three patients in the entire series received some form of anes- 
thesia. During the early years of 1940-1944 a combination of codeine 
(32 to 64 mg.) and atropine (0.43 mg.) was used almost exclusively ; this 
was later replaced by morphine (8 to 16 mg.) and scopolamine (0.32 to 
0.43 mg.). The use of meperidine (75 to 100 mg.) was begun in 1945, 
and this drug has been used almost exclusively since 1950. The use of 
intravenous anesthesia with barbiturates has been recommended elsewhere 
for routine gastroscopy,’° but was used in only seven cases in our series. It 
was used in these cases to accomplish adequate sedation and/or to permit 
greater manipulation of the patient for better gastroscopic visualization. In 
all patients local anesthesia using 2% tetracaine hydrochloride was employed. 
One patient received inhalation anesthesia using an oro-tracheal tube; the 
presence of the tube did not interfere with the examination in any way. 

The possible relationship of the incomplete examination to the anesthetic 
agent employed was studied. It was found that 544% of the patients anes- 
thetized with codeine had an incomplete examination, as compared to 10% 
of the patients having either morphine or meperidine; the low incidence with 
codeine cannot be explained, and may represent a statistical inaccuracy re- 
sulting from previous failure to record incomplete examinations. Two pa- 
tients were given pentobarbital sodium (0.2 gm.) by mouth for anesthesia ; 
one of these examinations was incomplete. 

















GASTROSCOPY: A 14 YEAR SURVEY 71 


GASTROSCOPIC DIAGNOSES 


Figure 1 shows the over-all survey, with numerical and percentage 
breakdown of the group of 1,154 gastroscopic diagnoses. The incidence 
of the various diagnoses closely follows that reported by Niemetz,™* except 
that the incidence of gastric carcinoma of 6% in our series is less than half 
that reperted by his group. In comparison to a larger series of cases re- 
ported by Tanner, our incidence of gastric carcinoma is identical, but their 
findings of gastric ulcer in 37% is over seven times that of ours; chronic 
gastritis was noted almost twice as frequently in our series. 


CHRONIC 












NORMAL 377 
(33%) 






MISCELLANEOUS 35 (3%) 


Fic. 1. Incidence of gastroscopic diagnoses. 


Only 13% of the entire group showed carcinoma, ulcer or polyps (table 
1). Because of the low incidence of organic disease the survey group was 
subdivided for comparison into smaller groups, as follows: a group of 356 
patients who were gastroscoped because of upper gastrointestinal symptoms 
in the absence of bleeding, clinical abnormality or x-ray abnormality; a dif- 
ferent, although overlapping, group of 356 patients who had a normal upper 
gastrointestinal series, regardless of the reason for gastroscopy; a group 
of 111 patients gastroscoped because of unexplained gastrointestinal bleed- 
ing, and a group of 168 patients in whom the x-ray findings were indefinite. 
These subdivisions show an almost constant frequency of chronic gastritis 
except for its less frequent occurrence in patients having 2n indefinite x-ray. 
Gastric carcinoma and benign gastric ulcer were relatively infrequent in the 
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patients examined because of symptomatology, and in those with normal 
x-rays. Both lesions were equally more frequent in patients exhibiting 
gastrointestinal bleeding. Gastric carcinoma and benign gastric ulcer, as 
expected, were most frequently found in the patients who had indefinite 
x-ray findings. The incidence of gastric polyps was considerably higher 
in the patients examined because of an indefinite x-ray. The stomach was 
normal in a particularly high frequency in the patients examined because 
of symptoms, those with normal x-rays, and those with gastrointestinal 
bleeding. The miscellaneous category included the following infrequent 








TABLE 1 
Per Cent Incidence of Gastroscopic Diagnoses in Varying Group of Patients 
Present /Symptomatic| | Normal G-I Indefinite 

Group of Patients......... (Entire) y X-Ray Bleeding X-Ray 
1154 356 356 111 168 
Chronic gastritis 34 34 37 33 23 
tric carcinoma 6 1 1 3 9 
Benign gastric ulcer 5 1 1 4 7 
Post-op. stomach 4 5 _ 6 1 
Gastric polyp(s) 2 1 1 0 5 
Miscellaneous 3 1 0 0 1 
No diagnosis 13 9 9 11 18 
No stomach 33 48 51 43 36 
100 100 100 100 100 




















findings : possible hiatus hernia, nonoperative distortion, gastric diverticulum, 
esophageal varices, benign tumor, contracture of stomach, gastric syphilis 
and lymphosarcoma. 


CoMMENT 


Chronic gastritis was the most frequent gastroscopic abnormality noted 
in all groups of patients. Our criteria for the gastroscopic diagnosis of the 
various forms of chronic gastritis coincide with those generally accepted.‘ 
There was poor correlation between the gastroscopic and the radiologic 
diagnosis of chronic gastritis in this series. Although hypertrophic gas- 
tritis was noted at gastroscopy in 114 examinations, this finding was noted 
by x-ray in only 14 of these patients ; the diagnosis was made from the x-ray 
in 34 patients who underwent gastroscopy, 20 of whom were gastroscopically 
unconfirmed. One gastric carcinoma and one benign gastric ulcer were 
found at gastroscopy in this group reported at x-ray as showing only hyper- 
trophic gastritis. 

The diagnosis of chronic gastritis has fallen into disrepute in our clinic 
as well as in many others throughout the country. Other authors have 
commented on the lack of a symptom pattern in chronic gastritis, and have 
attributed the symptoms in these cases to a psychogenic basis; * * **?* fur- 
thermore, the gastroscopic changes are noted in patients with no complaints.” 
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Benedict has stated that the x-ray diagnosis of chronic gastritis is usually 
confirmed at gastroscopy.* Maimon and Palmer found that hypertrophic 
gastritis, superficial gastritis, atrophic gastritis and normal stomach succeed 
each other quickly and at random in individual stomachs, with unpredictable 
variations in type, severity and location in the stomach.’* Gastroscopic 
diagnoses of hypertrophic gastritis have not been confirmed by biopsy 
through the operating gastroscope.***’ In this preliminary study we have 
been unable to establish any symptom pattern for any form of gastritis; the 
comparable frequency of chronic gastritis in all subgroups of the present 
survey lends support to the concept that chronic gastritis, possibly excluding 
gastric atrophy, represents only physiologic changes and not intrinsic disease. 
Further study is now under way. 

The group of 111 patients examined because of unexplained gastro- 
intestinal bleeding shows a higher incidence of gastric carcinoma and benign 
ulcer and a lower incidence of normalcy than occurs in the group examined 
because of symptoms only and in the group with normal x-rays. Others 
have been disappointed in the value of gastroscopy in localizing the source 
of obscure bleeding.* We have at times been forced to attribute hemorrhage 
to gastritis, but are always reluctant to do so; others do not share our re- 
luctance.“** The high incidence of chronic gastritis in patients with proved 
duodenal ulcers causes speculation as to bleeding originating in unobserved 
lesions occurring simultaneously with an observed but innocent gastritis. 
This feeling is shared by others.° 

Forty-four patients with either a gastric resection or a gastroenterostomy 
were examined. In nine of these a marginal ulcer had been noted at x-ray, 
but only one was noted at gastroscopy, this case not being one of those found 
at x-ray. Similar difficulties have been encountered by others, the diffi- 
culties in visualization of marginal ulcers being attributed to their usual 
location in the jejunum and the mechanical difficulties of gastroscopy.* * 


‘It is still felt that gastroscopy is always advisable if an anastomotic ulcera- 


tion is suspected.® 

Gastric polyps were found in 2% of the entire group, being seen at 27 
gastroscopic examinations, 20 of which also showed an atrophic gastritis. 
Gastric polyps were found by x-ray on 28 examinations, but in only 10 
patients were the x-ray and gastroscopy in accord. Gastric polyps were 
significantly more frequent in those patients who had had a preceding in- 
definite x-ray. Other workers have found that mucosal biopsy taken from 
as nearly as possible the major portion of the tumor have not been particu- 
larly significant or even diagnostic of a gastric polyp.** This is exemplified 
in one of our patients, who was found gastroscopically to have gastric polyps 
on repeated occasions and who later came tu autopsy. In this patient the 
gross study of the stomach showed two benign polyps 1 to 2 mm. in 
diameter; the microscopic study revealed mucosal atrophy, with one area 
of mucosal hyperplasia, but no microscopic evidence of gastric polyps. 

In 12 patients there was a tentative gastroscopic impression of hiatus 
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TABLE Z 


Correlation of X-Ray and Gastroscopic Diagnoses in Benign Gastric 
Ulcer and Gastric Carcinoma 

















Benign Gastric Ulcer Gastric Carcinoma 
X-Ray| Gastro. | Gastro. X-Ray X-Ray| Gastro. | Gastro. X-Ray 

Benign gastric ulcer 87 | 2731% | 40 | 17) 43% 7 5) 
Gastric carcinoma 5 5) 94 | 4345% | 66 | 40) 61% 
Indefinite x-ray : 10) 80% 14) 89% 
Chronic gastritis 20 2 7 1 
Chronic duodenal 

ulcer 1 
Gastric syphilis 1 
No diagnosis 11 26 1 
Normal stomach 24 6 10 4 

se i 40 94 66 


























hernia, in that the distal portion of the esophagus could be easily dilated and 
examined, showing what appeared to be gastric mucosa. It has been our 
feeling that hiatus hernia represented a contraindication to gastroscopy, and 
consequently only eight cases previously diagnosed by x-ray as showing 
hiatus hernia were examined; gastroscopy and x-ray were in accord in only 
three of these. We are of the opinion that at least nine of the gastroscopic 
diagnoses of hiatus hernia are in error, but find it difficult to explain the 
situation. Consequently, all of the patients with this diagnosis are included 
under the miscellaneous heading. 


BeniGN Gastric ULCER AND GASTRIC CARCINOMA 


Eighty-seven patients were examined who had a preceding x-ray diag- 
nosis of benign gastric ulcer (table 2). This finding was confirmed at 
gastroscopy in only 31% of the group, i.e., in 27 patients. Gastric car- 
cinoma was considered to be present in five of the remainder, and the stomach 
was considered to be normal in 24 of the patients. No ulcer was seen in 
the patients exhibiting chronic gastritis, and no diagnosis was reached in 
11 patients. In the 40 patients diagnosed at gastroscopy as showing benign 
gastric ulcer, the finding was in accord with the x-ray in 43%, i.e., in 17 
patients. However, in 80% of this group the x-ray was abnormal, with 
five of the group considered by x-ray to be gastric carcinoma, and only six 
considered normal. It would appear from this that the x-ray is more likely 
to find a lesion than is gastroscopy. 

The statistics in gastric carcinoma are also in favor of the x-ray. Of 
94 patients diagnosed at x-ray as gastric carcinoma, only 45% (or 43 
patients) were so considered at gastroscopy; seven other patients were con- 
sidered to have benign gastric ulcer. There were 66 patients diagnosed at 
gastroscopy as showing gastric carcinoma, of which 61% (or 20 patients) 
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were so considered by x-ray. However, the x-ray revealed an abnormality 
in 89% of this group, and showed the stomach to be completely normal in 
only four patients. 

During the five year period 1949-1953, the diagnosis of gastric car- 
cinoma was made at gastroscopy 33 times. Twenty of these cases have 
come to surgery or autopsy. The gastroscopic diagnosis was correct in 19 
of these 20. In these 20 cases the x-ray diagnosis was gastric carcinoma 
in 15 cases, and indefinite in five cases; the x-ray was abnormal in all 20. 

Studies by other investigators have shown that only occasionally does 
gastroscopy reveal a gastric ulcer not demonstrated at x-ray, and that this 
situation usually results from the ulcer’s being small or partially healed.* * 
It has been noted that the gastroscopic differentiation between a benign 
and a malignant lesion is difficult, but that the gastroscopic impression is 
heipful.”* Gastroscopic progress studies of ulcers are generally accepted 
and recommended.” ® ® 

It would appear that both x-ray and gastroscopy are frequently guilty 
of errors of both omission and commission, and that the x-ray is probably 
superior as a screening procedure, but that gastroscopy is probably superior 
in identifying a lesion if it can be seen with the gastroscope. Although not 
many benign ulcers or carcinomas are discovered by gastroscopy that had 
not been suspected by x-ray, it still appears to have considerable value as a 
diagnostic tool, certainly in view of tne absence of complications of the 
examination. 


DvuopDENAL ULCER 


One hundred twenty-four patients with an x-ray diagnosis of duodenal 
ulcer were studied at gastroscopy, a total of 134 examinations being per- 
formed (table 3). The incidence of chronic gastritis in most other sub- 
groups and in the entire survey was in the neighborhood of 35%, while in 


‘the group of duodenal ulcer, chronic gastritis was present in 45%. All 


TABLE 3 
Gastroscopic Findings in Duodenal Ulcer, Pernicious Anemia and Hypothyroidism 











X-Ray Dx of Duo- Clinical Dx of Perni- Clinical Dx of 
denal Ulcer cious Anemia Hypothyroidism 
(124 cases) (33 cases) (8 cases) 
Chronic gastritis 60 45% 42 11 
Hypertrophic (3 3 ( 0) 
Atrophic 12) 39 ( 8) 
Superficial ( 6) 1) ( 0) 
G uy ! <A ? 1% r¢ 7 
astric polyp 0 
Benign bani ulcer 0 0 0 
Gastric carcinoma 2 1% 0 0 
Post-op. stomach 1 1% 0 0 
No diagnosis 14 10% 8 0 
Normal stomach 56 42% 3 2 
Total gastroscopies 134 53 13 
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types of gastritis were noted, hypertrophic gastritis being the most common. 
Two patients were found to have a gastric carcinoma, but there were no 
instances of associated benign gastric ulcer. The stomach was normal in 
portions seen in almost as many patients as those diagnosed as having 
chronic gastritis, with a normal stomach in 56 patients (or 42% of the 
group). 

In a previous study here, a smaller group of patients showed essentially 
the same findings. Gastritis occurred with a greater frequency in these 
patients than in the general population; there was no uniformity in the type 
of gastritis, and its clinical significance was considered uncertain as related 
to therapeutic response and prognosis.” Benedict states that gastritis is 
usually present in the routine case of duodenal ulcer. It would appear that 
chronic gastritis is a frequent finding in patients with duodenal ulcer and of 
no significance in itself; however, the high incidence of gastritis in the 
presence of duodenal ulcer should be noted by those attributing massive 
gastrointestinal hemorrhage to gastritis alone. The occurrence of gastric 
polyps and gastric carcinoma in these patients should not be overlooked. 


PERNICIOUS ANEMIA 


Pernicicus anemia was the clinical diagnosis in 33 patients examined 
53 times with the gastroscope (table 3). Eight of these examinations were 
incomplete, leaving a total of 45 complete gastroscopies, of which 39 showed 
atrophic gastritis and two showed a mixed gastritis. Fourteen patients 
were found to have gastric polyps, all of these occurring in patients also 
having atrophic gastritis. The stomach was considered normal in only 
three of the examinations. 

In a series of cases of pernicious anemia studied by Hardt et al., atrophic 
gastritis was noted in 59% and normal mucosa in 41% ; polyps were present 
in 7%, and cancer in 3%.” In another series, studied by Molofsky and 
Hollander, it was found that atrophy of the stomach was not an invariable 
accompaniment of pernicious anemia, but that gross atrophic changes need 
be expected only in patients who are in relapse; they found that treatment 
with liver producing clinical remission also produced restoration of the 
mucosa to variable degrees of a normal appearance.** This did not occur 
in our patients. 

It is to be noted that gastric carcinoma was absent in all of our patients, 
although the series is relatively small. The incidence of atrophic gastritis 
and gastric polyp is considerably higher than in other subgroups, and is 
sufficiently high to make it statistically probable that atrophic gastritis and 
gastric polyps are related to the primary diagnosis of pernicious anemia. 


HyPpoTHYROIDISM 


Eight patients were studied who had a clinica! diagnosis of hypothyroid- 
ism (table 3). These patients were examined on 13 occasions (one was 
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examined six times). Five patients were found to have atrophic gastritis; 
one showed a mixed gastritis which was of the superficial and atrophic forms. 
One of the five patients showing atrophic gastritis was the patient who was 
examined six times; in this patient gastroscopy revealed atrophic gastritis 
on four occasions and mixed gastritis twice. The inclusion of this one 
patient with multiple gastroscopies brings the incidence of atrophic gastritis 
to eight examinations and mixed gastritis to three examinations; a normal 
stomach was found in only two of the eight patients. It is doubtful that 
the series is statistically significant, but it appears that atrophic gastritis is 
common in hypothyroidism. 


SUMMARY AND CONCLUSIONS 


1. Gastroscopy has been performed 1,064 times here in the past 14 
years without any known major or minor complication or accident. The 
use of the more elaborate gastroscopes did not significantly improve the 
examination. 

2. Adequate preparation of the patient for routine gastroscopy may be 
accomplished using codeine, morphine or meperidine in moderate doses in 
conjunction with local anesthesia. 

3. A gastroscopic diagnosis of a definite organic lesion is frequently ac- 
complished in patients with an indefinite x-ray diagnosis, and is occasionally 
made in patients with a normal x-ray. Organic lesions are seen more fre- 
quently at x-ray than at gastroscopy. The gastroscopic diagnosis appears 
to be more accurate than the radiologic diagnosis. Organic lesions may be 
found at gastroscopy that are not seen on the x-ray. 

4. Chronic gastritis is a frequent finding at gastroscopy regardless of 
the indication for the procedure, and is particularly frequent in patients with 
duodenal ulcer. The assumption that chronic gastritis is the cause of other- 


-wise unexplained gastrointestinal bleeding ‘may be fallacious. The sig- 


nificance of chronic gastritis is questionable. 

5. Gastric carcinoma may occur in patients with duodenal ulcer. 

6. Marginal ulcers are seen infrequently at gastroscopy. 

7. Atrophic gastritis and gastric polyps are found frequently in patients 
with pernicious anemia without notable change during therapy. In our 
series no patients. with pernicious anemia were found to have gastric car- 
cinoma. 

8. Atrophic gastritis is a common finding in hypothyroidism. 

9. Gastroscopy appears to be indicated if a gastric lesion is noted at 
x-ray, if the x-ray findings are indefinite, or if the symptomatology is not in 
keeping with the radiologic diagnosis. 
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ORAL ADMINISTRATION OF A POTENT CARBONIC 
ANHYDRASE INHIBITOR (“DIAMOX”). III. ITS 
USE AS A DIURETIC IN PATIENTS WITH 
SEVERE CONGESTIVE HEART FAILURE 
DUE TO COR PULMONALE* 


By Witu1amM B. ScHwartz, M.D., Arnotp S. REtmAn, M.D., and 
ALEXANDER LeEaF, M.D., Boston, Massachusetts 


INTRODUCTION 


THE enzyme carbonic anhydrase, normally present in high concentration 
in renal tubular cells, is thought to be responsible for the reabsorption of 
bicarbonate. When this enzyme is temporarily inhibited by administration 
of unsubstituted sulfonamide compounds, bicarbonate excretion is increased, 
together with the excretion of sodium and other cations.* With this loss 
of bicarbonate the urine becomes alkaline, plasma bicarbonate falls and a 
metabolic acidosis develops.” 

The use of a carbonic anhydrase inhibitor as a diuretic was first sug- 
gested by Schwartz,? who showed that sulfanilamide produced small diureses 
in some subjects with congestive heart failure. Recently a new and less 
toxic inhibitor, Diamox (2-acetylamino-1,3,4-thiadiazole-5-sulfonamide) ,7 
has been used in the treatment of cardiac edema.**® Two previous papers 
by our group ** have described the metabolic and clinical effects of Diamox 
in hospitalized patients with severe congestive failure due to arteriosclerotic, 
hypertensive or valvular heart disease. In these patients the drug was 
usually of little or no clinical value. 

The present report describes the clinical effects of Diamox in a group 


of patients with severe congestive heart failure due to chronic cor pulmonale. 


In contrast to those previously described, about half of these patients showed 
a satisfactory diuretic and clinical response to the use of the inhibitor. 


METHODS 


Seventeen hospitalized patients with severe congestive heart failure due 
to chronic cor pulmonale were studied on 18 occasions. In 15 cases the 
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etiology of the pulmonary disease was emphysema, and in two, kypho- 
scoliosis. In each instance the clinical diagnosis of cor pulmonale was based 
on the finding of severe pulmonary disease, associated with x-ray and 
electrocardiographic evidence of right-sided cardiac enlargement and strain. 
Laboratory evidence consisted of a plasma COsz content of 35 mEq./L. or 
higher in the absence of any cause of metabolic alkalosis. Control pH 
determinations were obtained in all but two cases. In five instances pH 
was within normal limits (7.36 to 7.45), but in the remaining 10 pH was 
reduced to 7.34 or below. Plasma carbon dioxide tension (pCOz), cal- 
culated from the pH and COs content by the Henderson-Hasselbalch equa- 
tion, was significantly elevated in all subjects (average: 74 mm. Hg). 

A control period was obtained during which the patients were weighed 
daily and maintained on a low-salt diet and digitalis. During this period 
mercurial diuretics were administered in 12 studies, and in all but two cases 
the patients either failed to respond initially or became resistant to mer- 
curials prior to institution of treatment with Diamox. No patient was 
given Diamox until his weight was unequivocally stabilized for at least four 
days. 

Diamox was then administered in doses ranging from 500 mg. once 
daily to 500 mg. every six hours, but in most instances 1.0 to 1.5 gm. were 
given in divided doses over a 24 hour period. The drug was continued 
until the patients were free of edema or until they failed to lose further 
weight. In some instances the patients were retested with mercurials at 
the end of treatment with Diamox. Plasma concentrations of sodium, 
potassium, chloride, carbon dioxide and nonprotein nitrogen and blood pH 
were determined in most patients prior to therapy and were repeated at 
frequent intervals during therapy and at the end of the treatment period. 
Urine pH was followed in 11 instances. The methods used for determina- 
tion of the various chemical values have been described previously.° 


RESULTS 


The clinical and laboratory data are summarized in table 1. A large 
diuresis and significant clinical improvement were observed in half of the 
18 trials. On nine occasions the subjects lost an average of 15.5 pounds 
(range, nine to 28 pounds) over periods of from five to 12 days, and in eight 
of these instances they became free of edema. Of the remaining nine, seven 
lost no weight and two lost one to two pounds. 

Institution of therapy with Diamox was usually followed by alkaliniza- 
tion of the urine, a reduction in serum bicarbonate and blood pH, and a rise 
in serum chloride. These changes were qualitatively similar to those 
previously described in subjects without respiratory acidosis.’ 

There was no apparent clinical difference between those who lost weight 
and those who did not, but a comparison of the electrolyte content of the 
blood in the two groups revealed a small but significant difference in COz 
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content. (P< .05and> .02.) The responsive group averaged 42.9 
mEq./L. and the unresponsive patients 39.3 mEq./L. The effect of treat- 
ment was to reduce average COz content in the responsive group to 32.8 
mEq./L., while in the unresponsive group treatment produced a smaller 
decrease in COs content, to an average final level of 35.7 mEq./L. The 
changes in serum chloride concentration were roughly reciprocal to the 
changes in COz content. The average reduction in blood pH was .06 in the 
responsive group and .07 in the unresponsive group. The calculated pCOz 
of the responsive group did not change significantly except in two cases 
(M. C. and N. W.), who showed reductions of 45 mm. and 13 mm., re- 
spectively. In seven unresponsive patients pCOz2 data were available. In 
three of them pCOsz rose slightly and in one it decreased. 

Sodium concentration was 135 mEq./L. or higher in all but two patients ; 
one (C. B.), with a concentration of 128 mEq./L., had a good response, and 
the other (C. F.), with a serum sodium of 133 mEq./L., failed to respond. 
Sodium concentration decreased 12 m.Eq./L. in one of the responsive pa- 
tients and fell 9 mEq./L. in one of the unresponsive group. Treatment had 
little or no effect on sodium concentration in the other patients. Serum 
potassium concentrations did not fall below normal values in any subject 
during treatment. 

Drowsiness occurred as a side reaction in 10 patients, in six of whom 
it was marked. Several of the patients slept almost constantly and were 
roused with some difficulty. The drowsiness usually disappeared com- 
pletely within 48 hours after the drug was discontinued. 

Two patients (M. H. and C. F.) died within 48 hours after the last dose 
of Diamox. Each of these patients was desperately ill prior to administra- 
tion of the drug, and it is difficult to ascertain the rdle of Diamox in the fatal 
outcome. In those patients in whom it was possible to obtain adequate 
follow-up studies, it was noted that usually within three to five days serum 
‘bicarbonate had returned to approximately the control levels, thereby 
rapidly correcting the metabolic acidosis which had resulted from therapy 
with Diamox. . 


DIscussION 


Figure 1 illustrates the way in which pH is determined by the ratio 
between bicarbonate concentration and carbonic acid (pCOz).* Diagram 
A of figure 1 shows the normal relationship at a pH of 7.42. The total CO2 
content of 27.3 mEq./L. is comprised of 1.3 mEq./L. of carbonic acid and 
26.0 mEq./L. of bicarbonate.. The ratio between carbonic acid and bi- 
carbonate is 1:20. Diagram B illustrates how respiratory acidosis alters 
the normal pattern. Because of reduced ventilation by the diseased lung, 
the concentration of carbon dioxide in the alveolar air is increased and 
therefore the plasma carbonic acid rises. A compensatory increase in bi- 


* Carbonic acid is directly gorperient to pCOs. At the normal pCO: of 40 mm. Hg, 
carbonic acid concentration equals 1.3 mEq./L. 
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carbonate tends to restore the ratio towards the normal figure and minimizes 
the fall in pH. 

A consideration of these relationships would suggest that the use of 
Diamox might be harmful in patients with respiratory acidosis. Renal loss 
of bicarbonate induced by Diamox lowers blood bicarbonate concentration. 
Diagram C of figure 1 illustrates the result of reducing bicarbonate in the 
presence of the fixed high pCOsz found in respiratory acidosis. The ratio of 
carbonic acid to bicarbonate is increased and pH therefore falls. The 
absolute level of bicarbonate is actually still higher than normal, although 


pH-7.42 pH-7.42 pH-7.20  pH-7.10 


120 pCOz 
» mm. Hg 





HCO = =e | 1 HCOs 
mM/L see SHE mM/L 
25 25 
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Fic. 1. The relationships between plasma bicarbonate concentration, carbonic acid 
(pCOz) and pH in the normal, in respiratory acidosis and in mixed metabolic and respiratory 
acidosis. (See text for further details.) 


the blood is relatively acid. In this connection, it should be emphasized 
that renal excretion of carbonic acid is negligible under all circumstances 
and only a change in pulmonary ventilation can alter blood carbonic acid 
concentration. 

Another theoretic hazard in the use of Diamox is that inhibition of 
carbonic anhydrase activity in the red cells traversing the lungs might result 
in further retention of COz2 and a rise in blood carbonic acid content. 
Diagram D illustrates how a further increase in carbonic acid content would 
markedly aggravate the acidosis in diagram C. 

As expected, the data revealed that blood bicarbonate concentration fell 
significantly in all patients who had a good diuresis and also in most of those 
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who did not. However, pCOz was observed to rise in only three subjects. 
In most of the group there was no significant change in pCOz, and therefore 
the fall in blood pH seen in most patients could be adequately explained by 
the reduction in bicarbonate. It appears from these and other studies ** 
that red cell carbonic anhydrase is usually not inhibited to an extent sufficient 
to impair carbon dioxide exchange. The small decreases in blood pH which 
occurred were apparently tolerated without ill effect in most patients, but 
the possible effect of increased acidosis on the fatal outcome in patients M. H. 
and C. F. cannot be assessed because of inadequate data on pH in these cases. 

In one patient a marked fall in pCOz occurred in association with a large 
diuresis. Relief of pulmonary congestion would appear to be the most likely 
explanation for the reduction in pCOsz in this case. In this series of patients 
with respiratory acidosis, no other significant decreases in pCOz occurred. 
These results differ from the data reported by Nadell.* In two patients with 
respiratory acidosis but without congestive failure, the latter author found 
small reductions in pCOsz. 

The large diuretic response of some of the present group of patients 
contrasts sharply with lack of response in a previously reported series of 
patients with severe congestive failure who did not have respiratory 
acidosis.” Patients with cor pulmonale must have an increased rate of 
renal tubular reabsorption of bicarbonate to sustain their elevated plasma 
bicarbonate concentrations. It has been demonstrated that elevation of 
pCOz augments bicarbonate reabsorption, and it appears likely that this is 
mediated through increased carbonic anhydrase activity.°“* In studies dur- 
ing which Diamox was administered to dogs with respiratory acidosis, the 
largest increments in bicarbonate excretion were observed in the animals 
with the highest blood bicarbonate levels.** It is therefore reasonable to 
expect that inhibition of enzyme in patients with cor pulmonale would result 
in a particularly large diuresis of sodium bicarbonate, and that the largest 


losses of bicarbonate would occur in the patients with the highest bicarbonate 


levels. The present study appears to be consistent with these predictions. 
It has been pointed out previously ** that a large diuresis of extracellular 
fluid cannot occur from the loss of sodium bicarbonate alone without reduc- 
ing or eradicating bicarbonate in the extracellular fluid. It is therefore 
evident that with the relatively small reductions in plasma bicarbonate which 
occurred in the patients who lost large amounts of weight, there was prob- 
ably a considerable associated loss of chloride. As an illustration of this 
point, the following calculation can be made for a 75 kg. man with edema, 
a plasma bicarbonate of 40 mEq./L. and an extracellular volume of 35 per 
cent of body weight (26 L.): A fall of 10 mEq./L. in bicarbonate would 
allow 10 X 26, or 260 mEq., of sodium bicarbonate to be excreted. If no 
change in plasma tonicity occurred, this would account for a weight loss of 
only a little over four pounds. The average patient in the responsive group 
lost 15.5 pounds of edema, and his bicarbonate concentration was reduced 
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10 mEq./L. Obviously, therefore, most of this edema fluid must have 
been excreted with chloride. 

In the patients who had a diuresis, loss of bicarbonate appears in some 
manner to have allowed renal excretion of chloride despite low plasma 
chloride levels. Explanation of this phenomenon must await further eluci- 
dation of the mechanisms regulating renal tubular transport of chloride. In 
any event, it is probable that chloride loss prevented more rapid reduction in 
plasma bicarbonate and thereby enabled these patients to continue their 
diuresis for several days. It has been previously shown that without 
chloride loss the bicarbonate diuresis is rapidly self-terminating and patients 
soon become refractory to continued treatment as the plasma bicarbonate 
level falls.® * 

In the present study, administration of Diamox at intervals throughout 
the day appeared to be a satisfactory dosage schedule; however, there are 
insufficient data to indicate what the optimal régime might be. 


SUMMARY AND CONCLUSIONS 


Seventeen patients hospitalized because of severe congestive failure due to 
cor pulmonale were treated with Diamox. A large diuresis and correspond- 
ing clinical improvement were observed in approximately half the trials, with 
an average weight loss of 15.5 pounds in five to 12 days of treatment. The 
remaining cases lost little or no weight and showed no clinical improvement. 
Most patients became slightly more acidotic as the result of treatment. 
Blood pCOsz usually did not change significantly. 

The only difference noted between the responsive and unresponsive 
groups appeared to be the initial level of blood bicarbonate, which was 
slightly higher in the patients who responded to treatment. The physiologic 
factors determining the renal and metabolic effects of Diamox in edematous 
patients with and without respiratory acidosis have been discussed in the 
light of current theory. 
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THE FAMILIAL OCCURRENCE OF HYPERTENSION 
AND CORONARY ARTERY DISEASE, WITH 
OBSERVATIONS CONCERNING OBESITY 
AND DIABETES * 7 


By CaroLttnE BEepELL Tuomas, F.A.C.P., and Bernice HirscHHORN 
CoHEN, Baltimore, Maryland 


I. INTRODUCTION 


It is commonly thought that certain families are afflicted with high blood 
_ pressure, strokes and heart attacks with unwarranted frequency and to a 
severe degree. Sudden death niay occur repeatedly in successive generations 
as a consequence of hypertension, coronary artery disease, or both. Yet, 
although these disorders are among the major causes of death in many 
countries today, no certainty exists as to whether such familial catastrophes 
arise in response to a hereditary pattern, as a result of a particular upbring- 
ing and way of life, as an extreme example of the vagaries of chance, or, 
indeed, from some combination of these possibilities. 

Cerebral hemorrhage occurring in a father and three sons was described 
in the sixteenth century by Peter Forestus.* In 1769 Morgagni advanced 
the opinion that cerebral apoplexy may be basically hereditary, because of 
the frequent occurrence of cerebral hemorrhage in certain families.” Many 
remarkable family pedigrees in which apoplexy was prevalent, as well as 
more extensive studies of the families of many persons affected with hyper- 
tension, have been reviewed by Gates and by Sgbye.** The evidence has 
been considered by some authors to show that the inheritance of cerebral 
hemorrhage and of hypertension is dominant in character, but there is no 
agreement on this point. Thus Platt, studying 116 hospitalized patients in 
whom symptoms of hypertension were already present, concluded that essen- 
tial hypertension is a hereditary disease conveyed as a Mendelian dominant 
with a rate of expression of more than 90%, and that the great majority of 
cases of hypertension which do not conform to this rule are not essential 
hypertension at all.° His conclusions were based on Mendelian ratios ap- 
plied to a selected group without reference to gene frequency in the popula- 
tion. Sgbye found a statistically significant higher prevalence of hyperten- 
sion among the relatives of 186 patients with essential hypertension and 
nephrosclerosis than in a control group.* He considered that dominant 
inheritance is proved on the basis of the pedigrees and on the “empirical 

* Received for publication May 17, 1954. 
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figures for genetic prognosis.” In contrast to this view, Feldt and Wen- 
strand studied the family histories of 4,376 insurance applicants with and 
without high blood pressure and found only a slight but statistically sig- 
nificant difference in familial hypertensive cardiovascular disease between 
the two groups.° They concluded that heredity is probably not of primary 
importance in the etiology of hypertension. 

Less has been written about the family history of coronary artery disease, 
a more recently recognized clinical entity. Reports of family pedigrees 
exist, however, such as that of the family in Bristol, England, first studied 
by Carey Coombs and J. J. S. Lucas in 1924, and later reported by Herapatt: 
and Perry in 1930.’ In this family the father and three sons had died 
“with great suddenness” at the ages of 42, 43, 30 and 31, respectively. 
Postmortem examination of the hearts of two of the sons showed athero- 
matous changes in the coronary arteries of both. In one of them, obstruc- 
tions to coronary blood flow were demonstrated by the injection of radi- 
opaque material. Genetic studies of the relationship between coronary 
artery disease and xanthomatosis were carried out by Adlersberg, Parets and 
Boas.* They concluded that the common factor for most patients with 
coronary atherosclerosis may be a hereditary disturbance of cholesterol 
metabolism manifested by elevated serum cholesterol. 

Although many authors imply that there is a close relationship between 
hypertension and coronary artery disease,**”*® we know of no study in 
which the familial occurrence of the two conditions has been systematically 
and simultaneously studied. Moreover, almost without exception, extensive 
analyses of familial hypertension or of coronary artery disease have been 
based on comparisons between the relatives of selected groups of affected 
versus non-affected patients. 

The present study is concerned with the familial occurrence of hyperten- 
sion and coronary artery disease, both singly and combined, as they appear 
among the relatives of unselected medical students. The entire group of 
students was free from clinical hypertension and/or coronary artery disease, 
and the ultimate incidence of these disorders among them is unknown. 
Accordingly, there was no selection of families in regard to the presence 
or absence of hypertension and/or coronary artery disease, and the parents, 
grandparents, aunts and uncles under consideration constitute a random 
sample of that segment of the general population from which, by virtue of 
its intellectual and economic status, the present generation of medical stu- 
dents is derived. In addition to family data concerning hypertension and/or 
coronary artery disease, the presence or absence of obesity and diabetes has 
been ascertained, since the latter disorders are thought by many to be as- 
sociated with an increased frequency of such cardiovascular disease. This 
study is part of a broad investigation which aims to identify the precursors 
of hypertension and coronary artery disease and which has been in progress 
for seven years,*» ™* 
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II. METHOD 


Successive classes of Johns Hopkins medical students codperated in the 
collection of data regarding the occurrence of hypertension, coronary artery 
disease, obesity and diabetes among their own relatives. After they had 
received training in history taking and clinical medicine, the students were 
given standardized forms with detailed instructions for the uniform re- 
cording of data to be filled out in consultation with parents, relatives and 
family physician. Information was sought concerning the grandparents, 
parents, aunts and uncles of each student, including year of birth, year of 
death and causes of death if no longer living. A rating of “present,” 
“questionable,” “absent” or “unknown” was given for each disorder under 
consideration. The students were requested to record a brief history of 
the case whenever a relative was definitely or questionably affected, and to 
take the blood pressures of all available members of the family. 

The data were then reviewed by one of us (C.B.T.) and the final ratings 
were based on all available facts in regard to each condition : 


+ = Positive, condition definitely present 
? == Questionable, condition probably present, but information in suf- 
ficient or diagnosis still clinically uncertain 
—— = Negative, condition definitely absent 
U= Unknown, information lacking 


Such ratings are clearly different from clinical diagnoses. However, 
since it would be impossible to make a diagnostic study of each relative, 
many of whom are already dead, and since the four disorders are widely 
recognized, the method outlined seems the best compromise. 

The following guiding considerations were used throughout : 


1. Hypertension 


Our purpose was to determine whether or not each relative was affected 
by high blood pressure or hypertension, regardless of complicating features. 
If such a diagnosis had been made by a physician, or if the individual in 
question had suffered a stroke, a rating of “positive” for hypertension was 
giver. Whether the hypertension was “essential” or “primary,” or whether 
it was “secondary” to some other condition, was not considered, since to do 
so would require far more diagnostic data than were usually known either 
to us or to the patient’s own physician. Where given, blood pressures of 
150/90 mm. Hg or above were considered substantiating evidence. 

Examples of information recorded by the students clearly indicating the 
presence of hypertension are as follows: 


Student 48M15. Mother aged 54, with hypertension beginning at 35. “Exer- 
tional dyspnea since onset; mild intermittent claudication, weakness, easy fatigability 
last five years becoming progressively worse; no eye changes. [Nine years ago she] 
underwent bilateral splanchnic sympathectomy. Blood pressure fell from well over 





1€ 


r- 
ty 
e] 








THE FAMILIAL OCCURRENCE OF HYPERTENSION 93 


200/140 to levels ranging 150/90 or less. Blood pressure at present fluctuates around 
180/110 with symptoms of weakness and easy fatigability predominating. Patient 
quite active despite symptoms; very emotional and overweight (B.M.R.—22%).” 

Student 52M35. Maternal grandmother. Hypertension began at 46. “Blood 
pressure fluctuated up to 210. Put to bed to lower it about three times for two weeks 
each during 30 years. ‘Near’ stroke aged 60. Stroke at 75. Invalided for two 
years before death; spoke with difficulty. Five feet seven inches tall—weighed 175 
pounds up to final illness. Gained weight after 50—weighed 98 when 25 years old. 
Died of pneumonia after several strokes followed by residual hemiplegia and aphasia.” 


The mother and grandmother thus described were rated “positive” for 
hypertension. 

Where the information supplied was vague, confused or contradictory, 
a rating of “questionable” for hypertension was given. Examples are as 
follows : 


Student 52M11. Mother aged 48. “Hypertension was first observed at age 41 
during a Civil Service physical examination. Told blood pressure was high but 
passed physical. Extremely nervous high strung type.” Blood pressures taken by 
student were 144/70 and 124/70 mm. Hg. 

Student 52M16. Maternal aunt aged 53. “In the opinion of one physician, her 
hypertension, which was once high enough to merit treatment, was the result of 
‘nervousness.’” Blood pressure taken by student, 138/78 mm. Hg. 


In both of these instances a diagnosis of hypertension had been made by 
a physician but was unsubstantiated by the recorded blood pressures. Many 


such individuals may well be in the fluctuating phase of hypertension, but 
the evidence is insufficient. 


2. Coronary Artery Disease 


Under this heading were included angina pectoris, coronary insuffi- 
ciency, myocardial infarction (coronary thrombosis, coronary occlusion) and 
arteriosclerotic heart disease. Specific data indicating one of these con- 


_ ditions were necessary to permit a rating of “positive” for coronary artery 


disease in parents. Cardiac pain of uncertain origin was classed as “ques- 
tionable.” “Heart attacks” were classed as “questionable” unless additional 
information indicated a myocardial infarction. Cardiac arrhythmias were 
also classed as “questionable” at times, depending on the supportive evidence. 
Since data concerning grandparents, aunts and uncles tended to be less well 
documented than data concerning parents, “heart disease” or “heart failure” 
in the elderly was usually scored as “positive” in the absence of other specific 
causative agents. 

Examples of “positive” histories are as follows: 

Student 51M13. A brief medical history written by a paternal uncle, a physician 
of 51, was submitted, concluding with: “At age 45 thrombosis—posterior branch— 
coronary artery—in bed six weeks—rest five months—no trouble since (cardiac). 
Today general health good—definite restriction in physical exertion—blood pressure 
140/92, pulse 76.” 

Student 50M11. Maternal grandfather died of coronary thrombosis at 52. “No 
symptoms before fatal attack.” 
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The following story was scored “questionable” for coronary artery 
disease : 
Student 50M32. Paternal grandfather died at 81 of Bright’s disease. ‘Several 


questionable heart attacks during acute febrile diseases. Chronic myocarditis on 
death certificate.” 


3. Obesity 


The rating of this disorder depended in large part upon the subjective 
judgment of the student, although heights and weights were often recorded. 
An example rated “positive” for obesity is: 


Student 52M27. Paternal aunt, aged 52. Obesity began “as a youngster.” 
Present weight, 240 pounds; height, 5 feet 8 inches. 


4. Diabetes 


The rating of this condition paralleled the diagnosis made by the family 
physician unless contrary evidence was given. Examples of histories rated 
“positive” for diabetes : 


Student 50M33. Mother aged 57. Diabetes discovered when she was 47. “At 
the time of diagnosis blood sugar 350 mg./100 c.c. and glucose in urine. Now taking 
25 units protamine zinc insulin per day and on diet.” 

Student 50M23. Maternal grandmother. Died at 61 of diabetes in 1922. Year 
of onset unknown. “Never had insulin to take—probably took few control measures.” 


At the time final data were obtained the students were at a mean age of 
25.5 years. Two hundred sixty-two were 20 to 34 years of age, inclusive, 
while the other four were 35, 36, 37 and 50 years old.* 

The present paper is based on all of the family history protocols obtained 
prior to February 1, 1952, from students in the classes of 1948 through 
1952. Only 56% of the class of 1948 completed their protocols before 
graduation, as the family history study was initiated during their fourth 
year in medical school. From 73 to 90% of the members of the classes of 
1949-1951 recorded their detailed family histories. Sixty per cent of the 
class graduating in June, 1952, had returned their data before February 1, 
1952, when the roster of protocols for this paper was closed. Accordingly, 
the family histories to be analyzed include a majority of the students in the 
participating classes. The reasons which prevented the remaining students 
from completing the family history forms were various, usually involving 
la: . of opportunity to consult with parents or lack of time, and to the best 
of our knowledge do not provide a serious basis for bias. 

The findings were analyzed by several statistical methods including the 
chi square test and the laws of simple and compound probability. The chi 
square test was employed most extensively throughout. Where there was 
only one degree of freedom, Yates’ correction for continuity was applied; 
with more degrees of freedom, raw values were taken. 


* Students 51M18, 49M44, 50M53 and 52M87, respectively. 
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In the text, statistical significance has been indicated only by asterisks 
which correspond to the degree of probability listed in the footnotes of the 
appropriate table. In addition, the table footnotes also show chi square 
value and degrees of freedom for each significant difference. The asterisk 
ratings are as follows: 


*=.05>p> .02 
**= 02>p>.0l 
***= 01>p> .001 
* * * * =p < .001, in some cases with one degree of freedom 
p < .0005 where indicated. 
N.S.D. = no significant difference 


III. REsutts 
A. Age and Status of the Population 


1. Parents 


Of the 532 parents, 90.6% were living between the ages of 39 and 83 
years, while 8.3% had died aged 25 to 74; the status of 1.1% was unknown. 
Over half of living fathers and living mothers were 50 to 59 years of age. 
The mean age of the parents taken as a whole was 55 years, with fathers 
slightly older than mothers (table 1). 


2. Grandparents 


Only 17.2% of the 1,064 grandparents were living; of these, 163 were 
70 years of age or older, while 20 were aged 60 to 69. Of the 68.3% of 
grandparents reported dead, slightly more than half had lived to 70 years 
or over. The mean age for grandparents, living and dead, was 70 years. 
The status of 14.5% of the grandparents was not recorded, and hence is 
unknown. 


TABLE 1 
Mean Ages of Parents and Grandparents 























Fathers Mothers 
Living Dead as Unknown Living Dead Pn d Unknown 

No. 233 30 263 3 249 14 263 3 
Mean 57 54 57 54 45 53 
Range 45-83 32-74 32-83 39-83 25-55 25-83 

Grandfathers Grandmothers 
No. 60 399 459 73 123 328 451 81 
Mean 80 69 70 78 67 70 
Range 67-97 29-96 29-97 61-94 22-96 22-96 
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TABLE 2 


Mean Ages of Parental Siblings Living to 18 Years 
(From Random Sample of 50 Family Histories Containing 100 Sibships) 

















Siblings Living At Death Living + Dead 
Classification Sex No. Mean Age No. Mean Age No. Mean Age 
Paternal Male 50 58 27 45 77 53 
Maternal Male 50 53 14 41 64 51 
Paternal Female 59 58 7 46 66 57 
Maternal Female 53 52 7 50 60 51 
Total 212 55 55 45 267 53 


























3. Parental Siblings 


When living individuals only are considered, the mean age of 55 years 
applies to parental siblings as well as to parents (table 2). Comparison 
of over-all (living and dead) groups of parents versus their siblings shows a 
greater age difference, because 7% of parental siblings died between 18 
and 40, whereas only 1.3% of parents died so young. 
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Fic. 1, Incidence of disorders according to sex among parents and grandparents. Areas 
enclosed by broken lines indicate correction for incidence among grandparents whose his- 
tories are unknown, based on incidence in the known group. : 
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B. Incidence of Single Disorders in the Parents’ and Grandparents’ 
Generations 


Observations on the occurrence of hypertension (H +), coronary artery 
disease (C +), obesity (O +) and diabetes (D +), as well as hypertension 
and/or coronary artery disease (H +/C +) treated as a single disorder, are 
given in tables 3, 4 and 5 and figure 1. 


1. Parents 


The incidence of hypertension in the total population of parents was 
12.0%, the disorder being slightly more prevalent among mothers than 
fathers (table 3). Coronary artery disease, on the other hand, showed a 
marked predilection for the male sex, appearing more than three times as 
often among fathers as mothers (8.6% versus 2.3%).* ** Whereas there 
was little difference in the comparative incidence of hypertension and cor- 
onary artery disease among fathers (H + 10.5% versus C + 8.6%), there 
was a striking and statistically significant difference in the appearance of 
these two disorders among mothers, hypertension being four times as fre- 
quent as coronary artery disease (H + 13.5% versus C+ 2.3%).* * ** 
Less than 1% of mothers had coronary artery disease in the absence of hyper- 
tension. Because of the low incidence of coronary artery disease among 
mothers, hypertension was twice as common as coronary artery disease in 
the entire parental population. Only 1.5% of parents were affected by 
both disorders. A total of 16% of parents was affected by hypertension 
and/or coronary artery disease, while in another 7% this combined disorder 
was questionable or probable. 

The incidence of obesity among parents was 12.2%, approximately the 
same as that of hypertension, with no distinction between the two sexes. 
Diabetes occurred in but 2.4% of parents. Because of the low incidence 


' of diabetes, affected groups were usually too small for conclusive statistical 


interpretation of the findings. 
2. Grandparents 


Of the grandparents, 30.7% were reported to have cardiovascular dis- 
ease arising from hypertension and/or coronary artery disease (table 3), 
with approximately 7% having both disorders combined. Although most 
of the comparisons in grandparents were similar to those observed in parents, 
the sex difference in the incidence of coronary artery disease was much less 
marked in the older group .and was no longer statistically significant. 
Females still showed more hypertension than coronary artery disease, how- 
ever.* ** The absolute incidence of cardiovascular disease in grandparents 
cannot be determined as accurately as in parents because of the larger pro- 
portion of grandparental histories which were unknown in this regard— 
26.6% as compared with 3.8% among parents. 

In the grandparents’ generation, obesity was as prevalent among females 
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TABLE 3 
Percentage Incidence of Disorders among Parents and Grandparents 
Parents Grandparents 
Fathers Mothers Total Grandfathers | Grandmothers Total 
No. 266 266 532 532 532 1064 
% % % % % % 
Hypertension 
+ 10.5 13.5 12.0* 18.2 22.94 20.6 
? 3.4 5.6 4.5 6.2 6.4 6.3 
- 82.7 77.1 79.9 45.9 45.1 45.5 
U 3.4 3.8 3.6 29.7 25.6 27.6 
Coronary Artery Disease 
ate 8.6° 2.3.0 5.5* 18.4 15.44 16.9 
? 5.6 2.3 3.9 6.4 6.6 6.5 
_ 82.3 92.1 87.2 50.2 51.5 50.8 
U 3.4 3.4 3.4 25.0 26.5 25.8 
Obesity 
+ 12.8 11.7 12.2 7.0° 11.7¢ 9.3 
? 0.0 0.8 0.4 0.2 0.9 0.6 
- 85.7 84.6 85.2 71.6 65.8 68.7 
U 1.5 3.0 2.2 21.2 21.6 21.4 
Diabetes 
+ 3.0 1.9 2.4 3.6 4.7 4.1 
? 0.0 0.4 0.2 0.9 0.0 0.5 
_ 94.4 94.7 94.5 70.1 69.9 70.0 
U 2.6 3. 2.8 25.4 25.4 25.4 
Hypertension and/or Coronary Artery Disease! 
+ 17.7 14.3 16.0 30.5 31.0 30.7 
? 6.8 7.1 7.0 7.0 7.7 7.3 
_ 71.8 74.8 73.3 34.8 35.9 35.3 
U 3.8 3.8 3.8 27.8 25.4 26.6 
1For H/C only: 
H+ and C (+, ?, —, or U) *X.? = 13.5+ p< .0005**** 
= or 
C+ and H (+4, ?, —, or U) bX,? = 21+ p < .0005**** 
H? and C (?, —, or U) 
= or °X?2=9.3+ .01>p> .001*** 
C? and H (?, —, or U) 
- =H-C- 4X2 =9.1+ 01 >p> .001*** 
H U and C (— or U) 
= or ¢X2=58+ 02 >p>.01** 
C U and H (— or U) : 
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TABLE 4 
Incidence of Disorders in Parental Siblings 
] 
No. H+ C+ H tents or O+ D+ 
Male 
Paternal 441 9.3 5.9 13.8 5.9 1.8 
Maternal 380 6.8 5.8 10.5 7.1 1.8 
Female 

Paternal 399 8.0 2.3 9.8 13.8 1.0 
Maternal 375 9.6 2.9 10.7 10.4 1.9 
Grand Total 1595 8.58 4,3 11.3 9.2 1.6 























*Xi;? = 422.8 p< .0005**** 


as it was in the parents’ generation, but there were fewer obese males. A 
slightly higher rate for diabetes was reported for grandparents than for 
parents (4.1% versus 2.4%), a difference which would probably be some- 
what greater if all grandparental histories were known. 


3. Parental Siblings 


The incidence of the disorders under consideration among parental 
siblings alone is shown in table 4. Since the siblings were of similar age 
status, most of the trends found among the parents themselves were evident, 
but the absolute incidences were somewhat lower.* The incidence of 
single disorders in the “parents’ generation,” that is, in parents and parental 
siblings combined, is shown in table 5, in which fathers are combined with 
paternal and maternal uncles, mothers with paternal and maternal aunts. 

















TABLE 5 
Incidence of Disorders in Parents and Parental Siblings Combined 
No. H+ C+ mane O+ D+ 
Males 1087 8.7 6.5° 13.6 8.04 2.1 
Females 1040 10.0 2.5>.¢ 11.3 12.04 1.5 
Total 2127 9.4" 4.6% 12.5 10.0 1.8 























*Xi? = 36+ p < .0005**** 

bX = 48+ p < .0005**** 

°X,?7 = 18+ p < .0005**** 

4X?= 9 01>p>.001%* 
In this way, figures for total males and females in the parents’ generation 
are derived as a basis for comparison with incidences among male and 
female offspring of selected types of grandparental matings (tables 14 to 18). 

There was more obesity among the total females than the total males of 
the parents’ generation (12.0% versus 8.0% ), * * * a finding in accord with 
that in the grandparents’ generation. 


*The higher incidence of obesity among female siblings than male siblings (12.1% 
versus 6.5%) ** * * was the only striking exception. 
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AGE DISTRIBUTION OF AFFECTED VERSUS NON-AFFECTED GROUPS 





















































Fie. 2. 


C. Age of Affected versus Non-Affected Groups 


' The comparative age distribution curves of the affected and non-affected 
parents and grandparents are summarized in figure 2. Conspicuous dif- 
ferences do not appear except in the case of diabetic parents, who tend to be 
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TABLE 6 
Percentage Age Distribution of Affected and Non-Affected Parents 
H+C+ H+ C+ H+C— C+H- H-C-— Total 
ise 
roup - ss ‘ . 
Liv- Liv- Liv- Liv- Liv- Liv- Liv- 
ing Dead ing Dead ing Dead ing Dead ing Dead ing Dead ing Dead 
Fathers Under 40 0.8 
40-49 3.6 43 | 4.3 48 5.9 14.1 | 2.1 | 12.0] 2.6 
50-54 25.0 | 25.0 | 14.3 | 3.6 | 13.0] 4.3 | 14.3 11.8 21.5 | 1.6 | 20.7] 2.3 
55-59 50.0 46.4 26.1 | 17.4 | 42.9 23.5 | 23.5 | 33.0 32.0} 1.9 
60-69 14.3 | 7.1 | 13.0} 13.0 | 14.3 | 9.5 | 17.6] 17.6 | 20.9] 1.0 | 18.0] 3.0 
70+ 7.1) 3.6 4.3 9.5 | 48 4.2] 0.5 49) 08 
Unknown 1.0 eek 
— |] |] | Hs] OE CE] CE 
Total No. 4 28 23 21 17 191 266 
Mothers | Under 40 2.8 0.5 0.4] 1.9 
40-49 25.0 19, 33.3 20.0 50.0 32.2 | 2.0 | 28.9] 1.5 
50-54 25.0 | 25.0 | 22.2 | 2.8 | 16.7 | 16.7 | 20.0 27.6} 0.5 | 25.9] 1.1 
55-59 25.0 | 2.8 30.0 | 3.3 26.6 | 0.5 | 25.6} 0.8 
25.0 25.0 33.3 26.7 50.0 9.5 12.0 
70+ 0.8 
Unknown 0.5 1.1 
I df a a ff | 
Total No. 4 36 6 30 2 199 266 
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COMPARATIVE INCIDENCE OF OTHER DISORDERS IN 
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COMPARATIVE INCIDENCE OF OTHER DISORDERS IN 
INDIVIDUALS WITH(C+) AND WITHOUT(C-) CORONARY ARTERY DISEASE 
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COMPARATIVE INCIDENCE OF OTHER DISORDERS IN 
OBESE (0+) AND NON-OBESE(O-) INDIVIDUALS 
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COMPARATIVE INCIDENCE OF OTHER DISORDERS IN 
DIABETIC (D+) AND NON-DIABETIC (D-) INDIVIDUALS 
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somewhat older than non-diabetic parents. Slight age differences between 
the parents with and without hypertension or coronary artery disease have 
been further analyzed in table 6. In general, the age distribution curves 
of the various sub-groups are quite similar. 


D. Combined Disorders Occurring in the Same Individual 


To determine whether any causal interrelationships exist among the 
four disorders—hypertension, coronary artery disease, obesity and diabetes 
—which would tend to make certain ones appear together more often than 
would be expected by chance alone, the comparative incidence of the various 
disorders in affected and non-affected individuals has been ascertained. 
Each disorder in turn has been treated as the index disorder (figures 3, 4, 5 
and 6). It may be observed that whether hypertension, coronary artery 
disease, obesity or diabetes is the index disorder, the other three disorders 
are always more prevalent among affected than non-affected groups of in- 
dividuals. Such a relationship is usually present even when the groups 
are subdivided according to sex (table 7). 


TABLE 7 
Comparative Incidence of Other Disorders in Affected and Non-Affected Individuals 











A. Hypertensive and Normotensive Individuals 















































Parents Grandparents 
? Cc re) D . c+ | 0+ | D+ 
No. | GF | GF | lor No | % | % | % 
H+ Fathers 28 | 14.3 | 35.7 | 0.0 | H+ Grandfathers 97 | 34.0 | 10.3 | 6.2 
H — Fathers 220 | 7.7 | 10.0 | 3.6 | H— Grandfathers | 244 | 18.0 | 7.4 | 3.3 
H+ Mothers 36 | 11.1 | 19.4 | 5.6 | H+ Grandmothers | 122 | 32.0 | 25.4 | 6.6 
H— Mothers | 205 1.0 | 11.2 | 1.0 | H— Grandmothers | 240 | 12.9 | 88 | 5.0 
H+ Parents 64 | 12.5*/ 26.65) 3.1 | H+ Grandparents | 219 | 32.9°| 18.74) 6.4 
H— Parents | 425 | 4.5*/ 10.65) 2.4 | H— Grandparents | 484 | 15.5°| 8.1¢/ 4.1 
B. Individuals With and Without Coronary Artery Disease 
Parents Grandparents 
H fe) D ; ; H+ | 0+ | D+ 
No. ot ot oe No. % Co % 
C+ Fathers 23 | 17.4 | 13.0 | 0.0 | C+ Grandfathers 98 | 33.7 | 10.2 | 6.1 
C— Fathers 219 | 9.6 | 11.4 | 2.7 | C— Grandfathers 267 | 16.5 | 86] 49 
C+ Mothers 6 | 66.7 | 50.0 | 16.7 | C+ Grandmothers 82 | 47.6 | 20.7 | 6.1 
C— Mothers | 245 | 12.2 | 10.2 | 1.2 | C— Grandmothers | 274 | 20.1 | 11.7 | 5.1 
C+ Parents 29 | 27.6¢| 20.7 | 3.4 | C+ Grandparents | 180 | 40.0'| 15.0 | 6.1 
C— Parents | 464 | 11.0°] 10.8 | 1.9 | C— Grandparents | 541 | 18.3‘/ 10.2 | 5.0 
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TABLE 7—Continued 





C. Obese and Non-Obese Individuals 





Parents Grandparents 





H+ | C+ | D+ H+ | C+ | D+ 
No. % % % No. % % % 


O-+ Fathers 34 | 29.4 | 881] 2 O+ Grandfathers 37 | 27.0 | 27.0 | 13.5 
O-— Fathers 228 7.9 | 88 | 3.1 | O— Grandfathers 381 | 21.3 | 22.0 | 3.7 
O-+ Mothers 31 | 22.6 | 9.7 | 3.2 | O+ Grandmothers 62 | 50.0 | 27.4 | 9.7 

1.8 

3 

3 





O— Mothers | 225 | 12.4 1.3 O— Grandmothers | 350 | 22.6 | 17.1 | 4.3 


.1 | O+ Grandparents 99 | 41.45/ 27.3 | 11.1! 
.4 | O— Grandparents | 731 | 21.95| 19.7 | 4.0! 


O+ Parents 65 | 26.2¢| 9.2 
O-— Parents 453 | 10.2¢| 5.1 





























D. Diabetic and Non-Diabetic Individuals 





Parents Grandparents 





H+ | C+ | O+ H+ | C+ | O+ 
No. % % No. % % % 


D+ Fathers 8 | 0.0 | 0.0 | 12.5 | D+ Grandfathers 19 | 31.6 | 31.6 | 26.3 
D— Fathers 251 | 41.1 9.2 | 12.4 | D— Grandfathers | 373 | 21.7 | 22.8 | 7.5 - 
D+ Mothers 5 | 40.0 | 20.0 | 20.0 | D+ Grandmothers | 25 | 32.0 | 20.0 | 24.0 
D— Mothers | 252 | 13.1 | 2.0 | 11.9 | D— Grandmothers | 372 | 26.9 | 19.1 | 14.0 


D+ Parents 13 | 15.4 | 7.7 | 15.4 | D+ Grandparents 44 | 31.8 | 25.0 | 25.0) 
D— Parents 503 | 12.1 5.6 | 12.1 | D— Grandparents | 745 | 24.3 | 20.9 | 10.73 



































Statistical significance based on age adjusted rates: 


*X = 44+ .05>p>.02* 'X2=20+ p< .0005**** 
bX = 114+ p < .001**** eX? = 11+ p< or 
°X?=20+ p< .0005**** bX?2= 14+ p< .0005**** 
4X? = 15.5+ p< .0005**** iX?= 7.9+ .01>p > .001*** 
°X2= 3.9+ .05>p> .02* iX2= 75+ .01 > p> .001*** 


The following relationships, among others, between disorders are statis- 
tically significant when calculated on an age-adjusted basis: 


1. Hypertensive persons have more coronary artery disease than normo- 
tensive persons (parents *; grandparents * * * *). 

2. Hypertensive persons have more obesity than normotensive persons 
(parents * * * *; grandparents * * * *). 


The converse relationships are similarly significant. A positive “asso- 
tiation between coronary artery disease and obesity is also suggested by the 
results but does not attain a level of statistical confidence. Obesity and 
diabetes show an association in the grandparents * * * * only. 

In another approach to the problem of interrelatedness of disorders, the 
number of parents actually affected by combined disorders was compared 
with the number to be expected from the incidence of single disorders (table 
8). In every comparison the observed number was greater than expected, 
although in some cases the difference was only slight. While no single 
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comparison is sufficiently marked for statistical confidence where such small 
numbers are involved, the probability that the deviation would occur by 
chance in the same direction in every case is indeed small. 


TABLE 8 


Combined Disorders in the Same Individual: Comparison of Observed 
with Expected Numbers among 532 Parents 
















































































Double Disorders Multiple Combinations 
Observed Expected! Observed Expected! 
H+C+ 8 3.9 H+C+0+ 4 0.44 
H+0+ 17 7.7 H+C+D+ 1 0.05 
H+D+ 2 0.9 H+0+D+ 1 0.19 
C+0+ 6 3.5 C+0+D+ 1 0.09 
C+D+ 1 0.9 
0+D+ 2 1.4 H+C+0+D+ 1 0.01 
: 1 Expected values are calculated from incidence of single disorders on an age adjusted 
basis. tegories are not mutually exclusive. 
TABLE 9 
Incidence of Disorders in Siblings of Hypertensive and Normotensive Parents 
Siblings 
Parents c c 
H H Oo D+ 
H+ Fathers | Male 39 33.3% 10.3 35.9™ 23.14 2.6 
N = 28 Female 50 18.0: 4.0 20.0" 28.0" 0.0 
M+F 89 24.73 6.7 27.0° 25.8° 1.1 
H— Fathers | Male 358 6.7 5.9 12.0" 4.54 2.0 
N = 220 Female 325 5.8! 2.2 7.78 11.17 1.2 
M+F 683 6.33 4.1 10.0° 7.6° 1.6 
H-+ Mothers | Male 45 11.1 44 11.1 2.2 2.2 
N = 36 Female 47 21.3* 2.1 21.3” 4.3 2.1 
M+F 92 16.3! 3.3 16.3 3.3 2.2 
H— Mothers | Male 295 5.4 5.4 9.5 7.8 2.0 
N = 205 Female 294 8.2% 3.1 9.5? 11.2 2.0 
M+F 589 6.8! 4.2 9.5 9.5 2.0 
H+ Parents | Male 84 21.4% 7.1 22.64 11.9 2.4 
N = 64 Female 87 19.6 3.1 20.6¢ 16.5 1.0 
M+F 181 20.4° 5.0 21.5! 14.48 1.7 
| H— Parents | Male 653 6.1% 5.7 10.94 6.0 2.0 
) N = 425 Female 619 6.9» 2.6 8.6° 11.1 1.6 
M+F 1272 6.5° 4.2 9.7! 8.5¢ 1.8 
*X,? = 22+ p < .0005**** kX = 62+ .02>p>.01** 

; ’X? = 15+ p < .0005**** 1X2= 84+ .01>p> .00i** 
°X,? = 28+ p < .0005**** =X = 149+ p< .001**** 
4X2= 8+ 01 ge .001*** ®X2= 62+ .02>p> .0i** 

eX? = 12+ p <. aie °X? = +20 p < .0005**** 
‘X.? = 17+ p < .0005**** »X2= 4.6 .0S > p > .02* 
eX = 4.87 .05>p> .02* aX? = 18.1 p < .001**** 
bX = +20 p < .0005**** °*Xi= 8+ 01 >p> .00i** 
'X2 = 5.8+ .02 rg .01** *X,? = 25+ p < .001**** 

iX,? = +32 p < .0005**** 
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The familial aspects of the four disorders are now to be considered, first, 
within a single generation, and second, in two successive generations. 


E. Incidence of Disorders in Siblings of Affected and of Non-Affected 
Parents 


Using as index groups the fathers and mothers known to be affected or 
unaffected by each disorder in turn, the incidences of the various disorders 
among the male and female siblings of those parental groups have been 
tabulated and the significant statistical differences designated (tables 9 to 
13). 


1. Siblings of Hypertensive versus Normotensive Parents 


Hypertensive fathers had more than three times as much hypertension 
** * * and obesity * * * * among their siblings, both male and female, as did 
normotensive fathers (table 9). Hypertension was more than twice as 
common among the male‘? and female ** siblings of hypertensive 
mothers as compared with the siblings of normotensive mothers, but a 
similar difference in regard to obesity was not noted. No significant dif- 


TABLE 10 


Incidence of Disorders in Siblings of Parents with Coronary Disease 
and without This Disorder 


















































Siblings 
Parents ” 
Class No. ut oS H+ “ orC+ or — 
i C+ Pathers | Male 38 10.5 15.8¢ 21.1 13.2 0.0 
N = 23 Female 36 16.7 11.1! 22.2h 13.9 2.8 
M+F 74 13.5 13.5¢ 21.63 13.5 1.4 
C— Fathers | Male 360 9.2 4.4¢ 12.5 §.3 1.1 
N = 219 Female 331 6.9 1.2! 8.25 13.6 0.3 
M+F 691 8.1 2.98 10.4: 9.3 0.7 
C+ Mothers | Male 6 0.0 16.7 16.7 0.0 0.0 
N =6 emale 4 0.0 0.0 0.0 25.0 0.0 
M+F 10 0.0 10.0 10.0 10.0 0.0 
C— Mothers | Male 343 6.7 5.8 10.5 7.9 2.0 
N = 245 Female 356 9.8 3.1 11.0 10.1 2.0 
M+F 699 8.3 4.4 10.7 9.0 2.0 
C+ Parents | Male 44 9.1 15.98 20.5 11.4 0.0 
N = 29 Female 40 15.0 10.0 20.0 15.0 25 
M+F 84 11.9 13.1° 20.24 13.1 12 
C— Parents | Male 703 8.0 5.18 11.5 6.5 1.6 
N = 464 Female 687 8.4 2.2» 9.6 11.8 1.2 
M+F 1390 8.2 3.7¢ 10.64 9.1 1.4 
®X?2 = 7+ 01 > p > .001*** ‘X,? = 10+ .01 > p > .001*** 
b’X¥2= 84+ .01 >p> .001*** €X = 166+ p < .0005**** 
°X,? = 15+ p <i00re= bX? = 543 .02>p>.01** 
4X, = 62+ .02>p>.0i1** iX? = 7.25 .01>p> .001*** 
eX? = 6+ 02> p> 61” 2 
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TABLE 11 


Incidence of Disorders in Siblings of Parents with Hypertension and/or Coronary 
Artery Disease and without Either of These Disorders 


















































Siblings 
Parents ] 
Class No. at S H+ ~~ or C+ oe Mt 
H+ and/or | Male 70 21.43 11.4° 27.14 13.6” 1.4 
C+ Fathers | Female 77 14.3* 5.2 16.9° 23.4” 1.3 
N = 47 M+F 147 17.7! 8.2? 21.88 21.1% 1.4 
-C- Male 314 6.4) 4.1° 10.24 3.8” 1.0 
Fathers Female 282 5.7% 1.4 7.1° 10.6” 0.4 
N = 191 M+F 596 6.0! 2.9? 8.78 7.0 0.7 
H-+ and/or | Male 46 10.9 6.5 13.0 2.2 2.2 
C+ Mothers | Female 47 21.3" 2.1 21.3¢* 4.3 2.1 
N = 38 M+F 93 16.12 4.3 17.2" Sa 2.2 
-C- Male 284 5.3 5.3 9.2 8.1 2.1 
Mothers Female 289 8.0™ 3.1 9,3¢ 11.1 y Be 
N = 199 M+F 573 6.6" 4.2 9.2" 9.6 2.1 
H+ and/or | Male 116 17.2 9.5 21.6¢ 42.15 1.7 
C+ Parents | Female 124 16.9 4.0 18.5! 16.1 1.6 
N = 85 M+F 240 17.1¢ 6.74 20.0« 14.2! 1.7 
-C-— Male 598 5.9 4.7 9.7¢ 5.9h 1.5 
Parents Female 571 6.8> a3 8.2! 10.9 | 1.2 
N = 390 M+F 1169 6.3¢ 3.54 9.0 8.3! 1.4 
| 
*X? = 16+ p< on =X = 65+ .02>p> .01** 
bX? = 11.7+ p < .001**** ®X2 = 85+ .01>p> .00i1*** 
°X,?__‘ Follows a and b**** °X2 = 45+ .05 > .02* 
aX2= 43 .05 > p > .02* PX? = 7.5+ .01>p> .001*** 
eX? = 12.6+ p < .0005**** aX? = 12.5+ p < .0005**** 
‘X= 10.7+ .01>p> .001*** ®*X2 = 5.2+ .05>p > .02* 
®X,? = 234+ p < .0005**** *X,? = 18.3+ p < .0005**** 
bX2 = 5.2+ .05>p> .02* ‘X= 45 .05 > p > .02* 
iX= 7.3+ .01>p> .001*** "X? = 44+ .05 >p > .02* 
iX?2=135+ p < .0005**** v X;? = 17.6 p < .0005**** 
kX? = 5.1+ 05 >p> .02* ~X?= 7+ £42.01>p> .00i** 
'X? = 18.9+ p< .0005**** =X? = 303+ p < .0005**** 


ferences were found in regard to the incidence of coronary artery disease 
or diabetes in siblings of the affected and non-affected groups. 


2. Siblings of Parents Affected with Coronary Artery Disease versus 
Non-Affected Parents 


The well recognized predilection of coronary artery disease for the male 
sex in the middle decades of life is reflected in table 10. The only significant 
differences found depend almost entirely upon the higher incidence of cor- 
onary artery disease among the siblings of affected fathers in contrast to 
the siblings of unaffected fathers.* * * * Although the numbers are small, 
it is noteworthy that a higher proportion of female siblings of affected 
fathers were themselves affected with coronary artery disease than was to 
be found among the female siblings of unaffected fathers, 
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INCIDENCE OF DISEASE IN _ SIBLINGS OF. 
AFFECTED AND NON-AFFECTED PARENTS 
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Fic. 7. The broken lines indicate the percentage incidence for the disorder in question 
among the siblings of all parents in the study. 


3. Siblings of Parents with and without Hypertension and/or Coronary 
Artery: Disease Treated as a Single Disorder 


This method of classification most accurately divides the parental popu- 
lation into those affected by and those free from arterial cardiovascular dis- 
ease.* The data in table 11 and figure 7 show many highly significant 
comparisons pointing to the fact that brothers and sisters of individuals with 
hypertension and/or coronary artery disease are affected by some form of 
these cardiovascular disorders more frequently than are the siblings of un- 
affected individuals. In all of these data, no statistically significant com- 
parison in the opposite direction is to be found. 


4. Siblings of Obese and Non-Obese Parents 


A marked familial trend toward obesity -is shown in table 12. Four 
times as many of the siblings of obese parents were obese as siblings of non- 
obese parents,* * * * and similar proportionate differences were found be- 
tween all subgroups of siblings of positive versus negative parents. Also, 
somewhat higher incidences of hypertension were present among .the siblings 
of obese parents when compared with the siblings of non-obese parents.* * 


*In tables 9 and 10, some H — parents were C+ and some C — parents were H +. 











|- 


it 


f 





THE FAMILIAL OCCURRENCE OF HYPERTENSION 109 


TABLE 12 
Incidence of Disorders in Siblings of Obese and Non-Obese Parents 


















































Siblings 
Parents | 
Class No. Ht oS H+ “— C+ ¢ + | Ct 
O+ Fathers | Male 52 15.4 7.7 19.2 25.0' | 0.0 
N = 34 Female 44 6.8 2.3 9.1 38.68 0.0 
M+F 96] 11.5 5.2 14.6 31.35 | 0.0 
O— Fathers | Male 378 8.5 5.8 13.2 3.2 | 24 
N = 228 |Female 348} 80 a 9.8 10.3 | 1.1 
M+F 726 8.3 4.1 | 11.6 6.66 | 17 
O+ Mothers | Male 50 12.0 6.0 16.0 22.0" | 2.0 
N = 30 Female 43{ 20.9 7.0 23.3* 23.3" | 2.3 
M+F 93| 16.11 6.5 19.4! 22.6° | 2.2 
O-— Mothers | Male 314 6.4 6.1 10.2 4.8m 1.9 
N =226 |Female 321 8.41 2.5 9.3% 8.78 1.9 
M+F 635 7.4) 4.3 9.8! 6.8° 1.9 
j i 
O+ Parents | Male 102] 13.7 69 | 176 23.5° 1.0 
N = 64 Female 87 13.8 4.6 16.1 31.04 1.4 
M+F 189] 13.8" 5.8 16.9» 27.0° 1.1 
O-— Parents Male 692 7.5 5.9 11.8 3.9¢ 2.0 
N = 454 Female 669 8.2 2.4 | 9.6 9.64 1.5 
M+F 1361 7.98 42 | 10.7% 6.7° 1.8 
*X2= 65 02>p>.01** iX?= 545 .02>p>.0i** 
’X2= 56+ .02>p>.01* iX*= 68 .01>p> .001*** 
°X2 = 61.5+ p < .0005**** kX2= 61+ 02>p> .01** 
4X = 30+ p <.0005**** 1X2 = 66+ 02>p> .01** 
°X2=70+ p< .0005**** =X? = 163+ p < .0005**** 
‘X2=35+ p< .0005**** "X= 7.34 .01>p > .001*** 
®«X?=25+ p< .0005**** oX?2=273 p< .0005**** 
bX2=50+ p< .0005**** 


5. Siblings of Diabetic and Non-Diabetic Parents 


The familial occurrence of diabetes is definitely indicated in table 13. 
The siblings of diabetic parents were themselves affected with diabetes nearly 
eight times as frequently as the siblings of non-diabetic parents.* * * * The 
siblings of diabetic parents also had twice as much hypertension and/or 
coronary artery disease as the siblings of non-diabetic parents.* 


F. Incidence of Disorders in Two Successive Generations 


The results set forth in this section deal with the familial incidences of 
each disorder under consideration in the grandparents’ and parents’ genera- 
tions. Since these two generations bear to each other the relationship of 
PARENTS and OFFSPRING, they will here be so designated, thus: 


Grandparents’ Generation (GP) = PARENTS 
Parents’ Generation, or Parents plus Parental Siblings (PS) = orr- 
SPRING 
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TABLE 13 
Incidence of Disorders in Siblings of Diabetic and Non-Diabetic Parents 





























Siblings 
ame es H ¢ H id c Oo D 
Class No. at oe ie aaa ot ot 
D+ Fathers | Male 11 27.3 18.2 45.5 9.1 27.3 
N =8 Female 16 12.5 6.3 18.8 6.3 12.5 
M+F 27 18.5 11.1 29.6 74 18.5 
D— Fathers | Male 416 8.9 5.8 13.2 5.8 12 
N = 251 Female 373 7.8 y Se 9.4 13.9 0.5 
M+F 789 8.4 4.1 11.4 9.6 0.9 
D+ Mothers | Male 11 9.1 0.0 9.1 0.0 0.0 
N =5 Female 7 14.3 0.0 14.3 14.3 0.0 
M+F 18 11.1 0.0 11.1 5.6 0.0 
D— Mothers | Male 352 7.1 6.3 11.1 7.7 2.0 
N = 252 Female 359 9.7 Ki | 10.9 10.3 1.9 
M+F 711 8.4 4.6 11.0 9.0 2.0 
D+ Parents | Male 22 18.2 9.1 27.3 4.5 13.6 
N = 13 Female 23 13.0 4.3 17.4 8.7 8.7¢ 
M+F 45 15.6 6.7 22.28 6.7 11.14 
D— Parents | Male 768 8.1 6.0 12.2 6.6 1.6> 
N = 503 Female 732 8.7 2.6 10.1 12.2 1.2¢ 
M+F _ 1500 8.4 4.3 11.28 9.3 1.44 























*X= 427 .05>p> .02* 
b’X2=11.0 p <.00i**** 

°X2= 41 05 >p > .02* 
4X? = 19.5+ p <.0005**** 


Where the status of both marital partners is definitely known in regard 
to a given disorder, the PARENTS have been separated into three groups, 
according to the type of mating: 


Type I: + X +=both marital partners affected, or positive. 


Type II: + X— ) * one marital partner affected, or positive 
or = and 
at one marital partner unaffected, or negative. 


Type III: — X —=both marital partners unaffected, or negative. 


In this way all of the PARENTAL matings are classified except those in 
which the status of one or both marital partners is questionable or unknown. 
The incidence of the disorder in question is then compared among the orF- 
SPRING of the three types of matings. 


1. Matings Classified According to the Presence or Absence of Hyper- 
tension 


The incidences of the disorders under consideration among the oFF- 
SPRING of 286 matings classified according to the presence or absence of 


*The male partner is indicated first; the female partner, second. 
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TABLE 14 


Incidence of Disorders in Offspring (P, S) of Matings (GP) Classified According to 
Presence or Absence of Hypertension 


















































Offspring (P, S) 
Type Mating (GP) 
tues No. ut S H+ —_ C+ g oe oy oo 
I H+ X H+ | Male 63 11.1 6.3 15.9 17.48 0.0 
N = 27 Female 58 20.7¢ 8.64 25.9¢ 22.45 1.7 
M+F 121 15.7% 7.4 20.7> 19.8! 0.8 
“tt | H+XH— |Male 80| 100 2.5 12.5 6.3 2.5 
N = 44 Female 100 10.0 2.0 11.0 5.0! 0.0 
M+F 180 10.0 2.2 11.7 5.63 1.1 
H— X H+ | Male 121 9.9 10.7 18.2 11.6 4.1 
N = 56 Female 139 15.1 2.9 17.3 15.8! 0.7 
M+F 260 12.7 6.5 17.7 13.83 2.3 
Total 
H+ XH-— | Male 201 10.0 25 15.9 9.5¢ 3.5 
H-—- XH+ | Female 239 13.0° 2.54 14.6° 11.35 0.4 
N = 100 M+F 440 11.6% 4.8 2 10.5! 1.8 
III H—- XH-— | Male 366 7.9 6.3 3) 7.18 1.6 
N = 159 Female 313 4.5¢ 1.34 5.1¢ 9,35 1.6 
M+F 679 6.3* 4.0 8.7 8.1! 1.6 
Statistical significance: 
®X.? = 16+ p.< oon ‘X2 = 14.7+ p < .001**** 

bX,? = 19 p < .001**** X= 6.7 .05 > p > .02* 

eX? = 21+ p< oe bX/Z= 8+ .02>p>.0i** 

4X? = 11+ .01 > p > .001*** ‘X23 = 5.1+ .05>p> .02* 

eX = +80 p.< iX2 = 63+ .02>p> .0i* 


hypertension are shown in table 14, together with the number of each type 
of mating. Significant differences with regard to hypertension itself are 
most striking among the female OFFSPRING, with the H + X H + matings 
producing the highest disorder rate and the H— X H— matings the 
lowest.* (Type I H+=20.7%; Type II H+=13.0%; Type III 
H + =4.5%.) **** The occurrence of hypertension in male OFFSPRING, 
on the other hand, although very slightly higher in the presence of parental 
disease, falls far short of a significant difference. (Type I H +—11.1%; 
Type II H +=10.0%; Type III H+=7.9%.) Chiefly as a corollary 
of the varying frequency observed among the female OFFSPRING, therefore, 
a significant difference in incidence is also found among total OFFSPRING. 
(Type I H + = 15.7%; Type II H + = 11.6%; Type III H + = 6.3%.) 
* kK * 

In regard to the appearance of coronary artery disease in the OFFSPRING 
of the three types of mating based on hypertension, a significant difference 
is again found among female OFFSPRING. (Type I C-+=8.6%; Type II 


* When age adjusted rates were calculated, the gradation in incidence of hypertension 
among the three groups of OFFSPRING was still statistically significant at the 1% level. 
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C+ =2.5%; Type III C+ =1.3%.) *** When the Type II matings 
are separately considered according to the sex of the marital partner affected 
with hypertension, an interesting difference is to be noted. Of the 56 mat- 
ings in which the female partner was affected, 10.7% of the male OFFSPRING 
had coronary artery disease, in contrast to 2.5% of the male OFFSPRING of 
the 44 matings in which the male partner was affected. The latter incidence 
resembles that found among the female oFFSPRING of Type II matings, 
regardless of the sex of the affected partner (2.0%, 2.9%). 


TABLE 15 


Incidence of Disorders in Offspring (P, 7 of Matings (GP) Sionsifed According to 
Presence or Absence of Coronary cee 


















































Offspring (P, S) 
Type Mating (GP) ‘- . - ‘stot - in 
Class No. ot ot a taal ot “ 
I C+ xXC+ | Male 52 9.6 21.2¢ 25.04 5.8 1.9 
N = 28 Female 49 18.4 4.1 20.4 16.3 0.0 
M+F 101 13.9 12.9 22.8> 10.9 1.0 
II C+ xC— | Male 91 13.2 12.1 19.8 5.5 2.2 
N = 52 Female 120 12.5 4.2 14.2 6.7 0.8 
M+F 211 12.8 7.6° 16.6 6.2 1.4 
C-— xC+ | Male 93 75 4.3 9.7 8.6 3.3 
N = 39 Female 87 9.2 0.0 9.2 10.3 2.4 
M+F 180 8.3 2.2° 9.4 9.4 2.8 
Total 
C+ xXC— | Male 184 10.3 8.2° 14,74 tt 27 
C— XC+ |Female 207 11.1 2.4 12.1 8.2 1.4 
N = 91 M+F 391 10.7 5.18 13.3> ask 2.0 
III C-— xC— | Male 414 8.0 4.1° 11.44 Ye 1.4 
N = 186 Female 380 8.4 2.6 10.0 11.3 2.1 
M+F 794 8.2 3.48 10.7 9.3 1.8 
Statistical significance: 
®X.=17.4+ p < .001**** 
bX = 11+ .01 > p > .001*** 
eX? = 22.1 p< Or 
4X = 7.2 .05 > p > .02* 
eX? = 44+ .05>p> .02* 


As a result of these findings in regard to hypertension and to coronary 
artery disease separately, when they are treated as a single disorder there 
are significant differences found both in respect to female OFFSPRING * * * * 
and to total OFFSPRING.* * * * 

Significant differences in the prevalence of obesity among the offspring 
of the three types of mating based on hypertension are also present, regard- 
less of sex. The highest incidence of obesity occurred among the offspring 
of Type I matings, and the lowest was found in the offspring of Type III 
matings. (Type I O+=19.8%; Type II O+ = 10.5%; Type III 
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O+=8.1%.) ** * * When Type II matings alone are considered, more 
obesity was found in the offspring when the mothers had hypertension than 
when the fathers were the affected partner. (Type II: H—XH+= 
13.8%; H+ X H—=5.6%.) ** 

The findings in regard to diabetes were inconclusive. 


2. Matings Classified According to the Presence or Absence of Coronary 
Artery Disease 


There were 305 matings which could be characterized as to the presence 
or absence of clinical coronary artery disease in both partners. The inci- 
dence of the various disorders in the OFFSPRING of the three types of mating, 
together with the numbers of individuals involved in each group, is shown in 
table 15. The most striking difference lies in the comparative incidence 
of coronary artery disease in the three groups of male OFFSPRING, with the 
C+ X C+ matings producing the highest rates and the C— X C — mat- 
ings the lowest. (Type I C+ = 21.2%; Type II C+ =8.2%; Type III 
C+=4.1%.) **** Although there is no significant difference in the 
incidence of hypertension in the OFFSPRING of C type matings, a definite 
gradation does appear among the groups of female OFFSPRING only. (Type 
I= 18.4% ; Type II = 11.1%; Type III = 8.4%.) 

With the significant differences in coronary artery disease among male 
OFFSPRING and the observable gradation in the same direction in. hyperten- 
sion among female OFFSPRING of the three types of mating, when hyperten- 
sion and/or coronary artery disease are treated as a single disorder, not only 
male OFFSPRING * but total OFFSPRING * * * as well show significant devia- 
tions according to the presence or absence.of coronary artery disease in their 
PARENTS. : 

The OFFSPRING of the Type II matings in which the male PARENT was 
the marital partner affected with coronary artery disease show a higher 
incidence of coronary artery disease than do those in which the female 
PARENT was the one so affected (C + = 7.6% versus 2.2%)*, again in- 
dicating an association between maleness and coronary artery disease. 

There are no significant findings in regard to the occurrence of obesity 
or diabetes among the OFFSPRING of the three types of mating based on cor- 
onary artery disease. ' 


3. Matings Classified According to the Presence or Absence of Hyper- 
tension and/or Coronary Artery Disease Treated as a Single Disorder 


In table 16 the three types of-matings are based on the presence of hyper- 
tension and/or coronary artery disease in both PARENTS, in one PARENT or in 
neither PARENT. There were 63 Type I matings with 261 oFFspRiNe, 118 
Type II matings with 528 oFFspRING, and 101 Type III matings with 418 
OFFSPRING. The appearance of hypertension and/or coronary artery disease 
in the various groups of OFFSPRING once more shows significant differences, 
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TABLE 16 
Incidence of Disorders in Offspring (P, S) of i rm Classified pias ok to the 
Presence or Absence of Hypertension and/or Disease 
E Offspring (P, S) 
Type Mating (GP) “ . all . 
H id. D 
Class No. ot oe ae laialid mt ot 
I H+ and/or C+ X | Male 133] 13.5 13.54 22.6 11.3 15 
H+ and/or C+ Female 128} 19.5¢ 3.9 21.9! 14.8 0.8 
N = 63 M+F 261] 16.5 8.8 22.2¢ 13.0 1.1 
II H+ and/or C+ X Male 111] 10.8 he 15.3 6.3 1.8 
H-C— Female 139 42 ye 8.6 5.0¢ 0.0 
N = 59 M+F 250 8.8 4.4 11.6 5.6" | 0.8 
H-C— X Male 139 8.6 7.9 14.4 12.9 3.6 
H+ and/or C+ Female 139 9.4 2.9 11.5 18.7¢ 1.4 
N = 59 M+F 278 9.0 5.4 12.9 15.8 25 
Total 
H-+and/orC+H—C-—} Male 250 9.6 7.64 14.8 10.0 2.8 
H—C—H-+and/orC+| Female 278 8.3¢ 2.5 10.1! 11.9 0.7 
N = 118 M+F 528 8.98 4,9 12.3¢ 11.0 0.7 
III |} H-C— XH-—C— |Male 235 7.2 4,74 10.6 8.5 2.1 
N = 101 Female 183 4.4¢ 1.6 4.9! 10.4 2:2 
M+F 418 6.0* 3.3% 8.1° 9.3 2.2 
Statistical significance: 
*X2 = 19.5+ p< .001**** eX? = 19+ p <1 
bX? = 95+ .01>p> .001*** {X22 = 19.5+ p< .001**** 
eX? = 29+ p < .0g1**** «X= 8+ .01>p> .001*** 
4X2 = 66+ bs >'p> 202° bX? = 115+ p < .00i**** 


with the highest incidences among OFFSPRING of Type I matings and the 
lowest incidences among OFFSPRING of Type III matings. Significant 
association of hypertension with the female sex and of coronary artery dis- 
ease with the male sex is again present. 

When Type II matings only are considered, whether matings are classi- 
fied on the basis of hypertension and/or coronary artery disease considered 
as a single disorder, or on the basis of hypertension or coronary artery 
disease alone, in every case the incidence rates of obesi » and diabetes are 
higher among the OFFSPRING of matings where the mother was the affected 
marital partner (— X +) than among the OFFSPRING of the reciprocal 
mating where the father was the affected partner (+ X—). These dif- 
ferences attain statistical significance in regard to obesity both in total 
OFFSPRING * * * * and female OFFSPRING * * * where the Type II matings 
are based on hypertension and/or coronary artery disease. 

The findings in regard to hypertension and coronary artery disease, oc- 
curring singly and combined, are summarized in figure 8. In every instance 
there was a distinct descending gradation in the prevalence of each disorder 
among the OFFSPRING according to whether both, one or neither of the 
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PARENTS was affected by that disorder, the highest incidence always occur- 
ring among OFFSPRING of Type I matings and the lowest among OFFSPRING 
of Type III matings. 


4. Matings Classified According to the Presence or Absence of Obesity 


When obesity is the criterion for the three types of mating, the only 
significant differences to be found are in the prevalence of obesity itself 
among the OFFSPRING (table 17). There were seven Type I matings with 
41 OFFSPRING, 43.9% of whom were obese, in contrast to 25.5% of the 302 
OFFSPRING of Type II matings and 5.5% of the 1,358 of the Type III orr- 
SPRING.* * * * Similar differences were found among both male and female 
OFFSPRING.* * * * 

In considering the occurrence of hypertension and coronary artery dis- 
ease, however, whether taken alone or combined as a single disorder, a 
distinct increase in incidence is observed in each case when the findings in 























MATING OFFSPRING (P,S) 
(GP) NO. [HYPERTENSION CORONARY HYPERTENSION AND/OR 
ARTERY DISEASE |CORONARY ARTERY Dt 
Ht x H* | 12) 
H+ * H- | 440 
H- * H- |679 
c+ X Ct | tor ' 
c+ x Co | 890! 
' 
C- x C- | 794 H 
H 
' 
Ht/Ct X H+/C4 261 





H¥C+ X H-C-| s2e 
H-C~* H-C-/| 418 


i] 
i] 
i] 
is 20 0 a S 1 & 2 2 

PERCENTAGE INCIDENCE 


Fic. 8. The comparative incidence of disorders among the offspring of three types of mating. 


+X +=both marital partners affected 
+ X —=one marital partner affected 
— X —=neither marital partner affected 


Hypertension (H +), coronary artery disease (C +), and hypertension and/or coronary 
artery disease treated as a single disorder (H +/C +) are the disorders here considered. 

The matings occurred in the grandparents’ generation (GP). Their offspring consisted 
of the parents of the medical students and the parental siblings (P, S). 

The total number of offspring for each type of mating upon which the percentage in- 
cidence is based is given in the second column. The broken lines indicate the percentage 
incidence for the disorder in question among the total offspring in the study. 
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TABLE 17 


Incidence of Disorders in Offspring (P, S) of Matings Classified According to 
Presence or Absence of Obesity 


























Offspring (P, S) 
Type Mating (GP) 
Class Me at St H+ el C+ oe > o 
‘0 ‘° ‘o ‘oO ‘0 
I O+ xX O+ Male 26 34.6 15.4 42.3 38.58 0.0 
N =7 Female 15 26.7 13.3 40.0 53.3> 6.7 
M+F 41 St.7 14.6 41.5 43.9¢ 2.4 
II O+ xO- Male 47 4.3 4.3 6.4 25.5 24 
N = 28 Female 44 4.5 0.0 4.5 18.2 0.0 
M+F 91 4.4 9 a5 22.0 1. 
O- xO+ Male 100 4.0 5.0 9.0 27.0 2.0 
N = §2 Female 111 9.9 3.6 12.6 27.0 9.0 
M+F 211 aa 4.3 10.9 27.0. 1.4 
Total 
0+ xO- Male 147 4.0 4.8 8.2 26.5 2.0 
O-— XO+ | Female 155 8.4 2.6 10.3 24.5> 0.6 
N = 80 M+F 302 6.3 3.6 9.3 25.5° j 
III O- xoO- Male 689 9.0 6.4 13.4 4.2 Za 
N = 301 Female 669 10.4 24 11.2 6.9 1.3 
M+F 1358 9.6 4.3 12:3 5.5¢ 1.8 


























Statistical significance: 


“X= 76+ p <.001*** 
bX2= 37+ p< .00i** 
©X? = 100+ p <.00i**** 


OFFSPRING of Type I matings are compared with those in the OFFSPRING 
of Type III matings (H+ 31.7% versus 9.6%; C+ 14.6% versus 
4.3%; H+/C + 41.5% versus 12.3%). The orrsprinc of Type II mat- 
ings in these instances do not show incidences of intermediate value between 
those of Type I and Type III matings, but rather, incidences which are quite 
comparable to those found in the OFFSPRING of Type III matings. 


5. Matings Classified According to the Presence or Absence of Diabetes 


There were 43 matings in which one or both PARENTS were affected with 
diabetes. The data of Type I and Type II matings have been combined in 
table 18, since there was only one Type I mating.* Where PARENTAL 


* (Student 50M20) Details of the single Type I mating were as follows: 





H-C-O-D+ X H+C-—0+D+ 





PARENTS (Mat. GP) 





Males Age Females Age 

1. H+C-—0+D+ 53 1. HRC—O+D— 55 

OrFsPRING (PS) 2. H—C-—O-D—- 2 2. H—C-—O-D-—- 51 
, le ae SPE 49 
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diabetes was present, diabetes was significantly more common in the total 
OFFSPRING (Types I and II D+ = 6.0%; Type III D+ =1.2%).* * ** 
This contrast was particularly striking in regard to the male OFFSPRING 
(Types I and II D+ =80%; Type III D+ =1.1%).**** The in- 
cidence of obesity was apparently unaffected by the presence or absence of 
PARENTAL diabetes, and there was actually somewhat less hypertension 


TABLE 18 
Incidence of Disorders in Offspring (P, S) of Diabetic and Non-Diabetic Parents (GP) 


























Offspring (P, S) 
Type Mating e 
, H H+/C Oo 

Class No. ot a ty + ot oe 
I and II D+ X D+ | Male 88 4.5 4.5 9.1 10.2 8.0* 
N = 43 D+ XD-—|Female 95 9.5 0.0 9.5 11.6 4.2 
D- X D+|M+F _ 183 7.1 2.2 9.3 10.9 6.0 
III D—- X D-—| Male 737 9.1 6.5 13.6 ta 1.1* 
N = 329 Female 562 13.2 3.4 14.8 14.2 | Pr 
M+F _ 1299 10.9 5.2 14.1 10.4 1.2» 




















Statistical significance: 


*X = 17+ p <.0005**** 
bX = 19+ p < .0005**** 


and/or coronary artery disease among the OFFSPRING of diabetic PARENTS 
than among the OFFSPRING of non-diabetic PARENTS. 


DIscuSSION 
‘A. Incidence 


Estimates concerning the prevalence of hypertension in the general 
population vary widely.***** On the one hand, Bechgaard in Denmark 
and Perera in this country considered that hypertension occurs in about 5% 
of the adult population.** ** At the other extreme, Master, Marks and Dack 
calculated that more than 40% of white persons in the United States over 
age 40 are affected, the exact proportion depending upon age, sex and level 
of blood pressure used in defining hypertension.’ Actually, these high 
figures applied only to systolic elevation of blood pressure. When elevation 
of diastolic blood pressure to 95°mm. or more was used as the sole criterion, 
the prevalence of hypertension among men and women in industry and in 
general hospitals was always less than 30%, regardless of age. In contrast 
to systolic hypertension, which becomes more prevalent with advancing 
years, diastolic hypertension shows little if any increase in frequency after 
the age of 50 or 60 years.****** Russek and co-workers ** studied a group 
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of 5,331 white male subjects and found the following percentage incidences 
of diastolic hypertension (96 mm. or over) at different ages: 








Summary Groups 





ess) 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69 | 70-74 | 75-79 | 80-84 | 85-95 
40-59 | 60-95 





% 8.5 | 10.8 | 13.7 | 17.1 | 19.3 | 21.1 | 18.7 | 21.9 | 19.6 | 27.0 | 12.3 | 20.6 









































The incidences given in their two summary groups of middle aged and older 
persons closely parallel the findings of the present study in regard to parents 
and grandparents. The figures given in Bell and Clawson’s classic study 
of hypertension based on autopsy material are similar.*® Sgbye’s incidence 
data also resemble the writers’ except with respect to the older age groups; 
in his study, the incidence among older persons never rose above 15.1%.* 
As in the present data, where comparable groups of men and women have 
been studied, it has usually been found that the incidence of hypertension 
is slightly higher among women.** 

The appraisal of the prevalence of coronary artery disease in the general 
population of the United States is a more difficult matter, largely because 
there is no simple clinical test, comparable to the measurement of blood 
pressure in hypertension, which may be applied to determine its presence. 
Because of this, no satisfactory epidemiologic studies exist with the exception 
of the “Framingham Study,” a survey of cardiovascular disease in a New 
England town, which is now in progress.” Many individuals die with sig- 
nificant atherosclerosis of the coronary arteries who never were known to 
have either angina pectoris or myocardial infarction during life." The fre- 
quency of pathologic lesions is accordingly higher than the frequency of 
recognized clinical disease and becomes increasingly great as slighter degrees 
of atherosclerosis are taken into account.?” ** 

With regard to prevalence according to sex and age, it is known that a 
few young men under 40 and, very rarely, young women, may be affected; 
that there is a sharp increase in the incidence of coronary atherosclerosis 
between the ages of 30 and 49 in men and the ages of 50 and 69 in women; 
that the incidence of marked coronary atherosclerosis as demonstrated in 
postmortem studies reaches a maximum between 50 and 59 years of age 
in men, declining slightly thereafter, whereas in women a plateau is reached 
after the seventh decade.*” ** Clinically, the first appearance of both angina 
pectoris and myocardial infarction most frequently occurs between the ages 
of 56 and 60, but in a recent study by Cole, Singian and Katz, 39% of those 
ultimately affected sustained the initial attack after the sixtieth year.** ” 
The well marked increase in incidence between the parents’ and grandparents’ 
generations found in the present study is consistent with such a relatively 
late onset of coronary artery disease in a substantial number of persons. 
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As with coronary artery disease, reliable data concerning the prevalence 
of obesity in the general population do not exist.*° Dublin estimates that 
one out of five of the nation’s adults is over ideal weight. In general, the 
present findings are consistent with those of a study made some years ago 
in which 12.9% of 16,662 white men undergoing periodic health examina- 
tions were overweight by more than 20%.** 

That the method of obtaining the family history data through the media- 
tion of clinically trained medical students is a valid one is indicated by the 
close correspondence of our findings in regard to the prevalence of diabetes 
to those of others. The incidence of diabetes is used as a validity index 
rather than that of one of the other three disorders studied because it is the 
most sharply defined clinical entity for survey purposes and its population 
incidence is accurately known. In an epidemiologic study carried out in 
1946-1947 in the town of Oxford, Massachusetts, the prevalence of known 
diabetes among persons 45 to 64 years of age was found to be 2.4%, exactly 
the incidence found among the parents of medical students, a group of similar 
age range. The frequency of known diabetes among persons 65 years 
and over was 5.8% in the Oxford survey, and 4.1% among the grandparents 
in the present study. These figures, too, show good agreement, especially 
when it is considered that all persons in the Oxford study were living, while 
many of the grandparents died at earlier ages and of unknown causes. 


B. Familial Nature of Individual Disorders 


The statistical analyses of the family data give repeated emphasis to the 
familial nature of each of the four disorders—hypertension, coronary artery 
disease, obesity and diabetes—as well as of hypertension and/or coronary 
artery disease considered as a single disorder. Each disorder appears with a 
significantly higher frequency among the siblings of parents affected with 
the same disorder as compared with the siblings of parents not so affected. 


‘Moreover, OFFSPRING of the three types of matings classified according to 


the presence or absence of hypertension show a significant difference in the 
rate'of hypertension. The highest rate occurred among the OFFSPRING of 
two affected PARENTS, the lowest rate among OFFSPRING of two unaffected 
PARENTS, with intermediate values for OFFSPRING of one hypertensive and 
one normal PARENT. A similar gradation occurs in the rate of coronary 
artery disease in OFFSPRING of matings classified according to the PARENTAL 
coronary artery disease, alone or combined with hypertension, as well as in 
obesity in OFFSPRING of matings classified on the basis of obesity. Five 
times as much diabetes appeared in OFFSPRING of diabetic PARENTS (one or 
both) as in OFFSPRING of non-diabetic PARENTS. 

That these differences are not a function of a discrepancy in age between 
affected and non-affected groups has been demonstrated through the appli- 
cation of age-adjusted rates. Moreover, when the age distribution curves 
of the OFFSPRING of the three type matings based on hypertension are com- 
pared, it is apparent that there is no direct parallel between age and the 
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rate of hypertension. The OFFSPRING of two normotensive PARENTS, by 
far the largest group and the one having the lowest incidence of hypertension, 
is not the youngest group of the three. Accordingly, the true familial na- 
ture of the four disorders has been demonstrated in an unselected segment 
of the population. 

Other observations on the incidence of the disorders under consideration 
among the offspring of the three types of mating have been few. Allan was 
the first to attempt such a study in regard to hypertension, but his failure to 
determine its incidence among the offspring of two normotensive parents, 
and the fact that roughly half of the offspring of the families studied were 
either “too young” or “unknown,” make his conclusions unsound.* In 
Ayman’s excellent family studies of hypertension, in which he measured the 
blood pressures of the families of 277 hospital patients, the parents were 
younger than in the present study and the offspring ranged in age from 14 
to 39 years.*° Because of their youth, clinical hypertension could not be used 
as the criterion for classifying the offspring. Instead, they were grouped 
according to the presence or absence of blood pressure readings of 140/80 
mm. of Hg or above. The incidence of such elevated blood pressure among 
the offspring of the three types of mating based on hypertension was as 
follows: Type I, 45.5%; Type II, 28.3%; Type III, 3.1%. Although 
Ayman’s study was based on a selected population and differed in so many 
ways from the present one that the numerical results are not comparable, 
this is a study to bear in mind in interpreting the present data. 

No comparable studies in regard to coronary artery disease have been 
found. Among the offspring of the three type matings based on obesity, 
Gurney found the following incidence of obesity: Type I, 73%; Type II, 
41% ; Type III, 9%.** Detailed family studies of diabetes have been carried 
out in a slightly different manner.’ 


C. Interrelationships of Disorders 


Much has been written concerning the interrelationships between the 
disorders under consideration, so that the concept that certain positive asso- 
ciations exist is by no means a new one.***® While the interrelationship 
among the various disorders seems to be quite a different concept from the 
familial nature of the single disorders, both are nevertheless closely linked, 
since the combinations of disorders, hypertension and obesity and hyperten- 
sion and coronary artery disease, appear not only in their high degree of 
concurrence in the same individual but in the familial studies as well. Evi- 
dence for a familial hypertension-obesity relationship occurs in the significant 
difference in the proportion of obese siblings of hypertensive versus normo- 
tensive parents, and conversely in the proportion of hypertensive siblings 
of obese versus non-obese parents. Moreover, the obesity rate in OFFSPRING 
varies concordantly according to the presence or absence of PARENTAL hyper- 
tension, and the hypertension incidence in OFFSPRING is over three times as 
high when both PARENTs are obese as when neither is obese. 
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While the association between hypertension and coronary artery disease 
is not so significantly correlated from a statistical point of view as the re- 
lationship between hypertension and obesity, this may be attributed in large 
part to the fact that coronary artery disease appears at a somewhat older age 
than hypertension, so that the rate in the parents’ generation is still relatively 
low, especially among the female members of the group. The relationship 
of hypertension to coronary artery disease in the parents’ generation may be 
expected to approach the significance levels found among the grandparents 
as the group grows older and obtains a more complete expression of the 
coronary disease potential. The present data already show a definitely 
higher rate of hypertension in the siblings of fathers with coronary artery 
disease than in the siblings of fathers free from that disorder. While hyper- 
tensive parents likewise show more coronary artery disease in their siblings 
than normotensive parents, the difference is not statistically significant. In 
addition, OFFSPRING show a gradation in rate of coronary artery disease 
corresponding to the presence or absence of PARENTAL hypertension and a 
gradation in hypertension corresponding to the presence or absence of 
PARENTAL coronary artery disease. 


D. Sex Differences 


In considering the familial nature of the disorders the observed sex dif- 
ferences should not be overlooked, for they may play a rdle of some im- 
portance in the family pattern. The sex differences in population incidence 
of the disorders have already been pointed out, especially the low rate of 
coronary artery disease in mothers and female siblings (paternal and ma- 
terfial) in contrast to comparable male groups, a condition which becomes 
far less marked in the grandparents’ generation. These findings are con- 
sistent with other studies of coronary artery disease, some of which have 
attributed the sex difference to an endocrine factor, particularly the pro- 
tective action of estrogenic hormones. The finding that hypertensive 
fathers have a much higher rate of hypertension in their male siblings than 
in their female siblings, while hypertensive mothers have a much higher rate 
of hypertension in their female siblings, is not so readily explained on a 
hormonal basis. Rather, these sibling data suggest a partially sex-linked 
gene as one of the precursors of hypertension, a possibility which is to be 
investigated further. 

Another noteworthy sex difference is seen in the variation in hyperten- 
sion incidence in the total OFFSPRING of the three types of mating based on 
hypertension. The striking gradation found is largely dependent upon the 
highly significant differences in the female OFFSPRING, whereas the grada- 
tion in the male OFFSPRING. is so slight that it falls short of statistical sig- 
nificance. These data pose a question as to whether hypertension in female 
OFFSPRING is more closely correlated with the presence or absence of 
PARENTAL hypertension than that disorder in male OFFSPRING. 
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E. Genetic Aspects 


Although many investigators have stated that the familial occurrence 
of hypertension indicates its hereditary nature, most studies, including the 
present one, have no way of separating the effects of genetic factors from 
environmental influences. °° The finding of remarkably similar instances 
of elevated blood pressures and of hypertensive cardiovascular disease in 
identical twins is highly suggestive of the importance of the genetic factor, 
but the number of cases thus far reported has been insufficient to yield con- 
clusive evidence.*** It is quite likely that the presence or absence of certain 
environmental agents may determine the expression of clinical hypertensive 
disease, and that any hereditary factors involved are “extra-limited” genes,* 
that is, genes whose expressivity is influenced by a significant environmental 
interaction. , 

With these uncertainties in mind, it nevertheless seems worth while to 
examine the present findings to see if they are consistent with any simple 
genetic pattern. Accordingly, comparisons have been made of the observed 
disorder rates among the OFFSPRING of the three types of mating with the 
rates to be expected in the presence of a simple dominant gene or of a simple 
recessive gene. As discussed in the introduction, most authors have at- 
tributed the hypothetic hereditary pattern of hypertension to a single domi- 
nant gene.*° Although other methods were attempted, most of the evidence 
for this conclusion was based on the application of Mendelian ratios to family 
pedigrees without reference to the laws of population genetics. In table 19, 
theoretic values are derived by Snyder’s formulae, which apply population 
methods to genetic analysis. The estimated corrected incidences in the 
grandparents’ generation shown in figure 1 have been used as the best basis 
for the gene frequency values. A correction factor which takes into account 
the disparity in age between OFFSPRING and PARENTS has been applied in 
order that the theoretic values might be comparable to the observed values 
in OFFSPRING at an age when the expression is yet incomplete. 

It is apparent that none of the sets of observed values shows a good fit 
with the corresponding expected values, whether these are calculated on the 
basis of a dominant or of a recessive gene. Even if single autosomal genes 
were definitely involved, such incomplete correspondence of values would 
hardly be surprising, however, when the various conditions which make 
the present material fall short of the ideal are considered. Two such sources 
of inaccuracy lie in the appreciable proportion of the OFFSPRING whose 
medical history was unknown, and in the fact that some of the PARENTAL 
matings may have been incorrectly classified, since unsuspected disease was 
probably present in a few so-called “unaffected” PARENTS. It seems likely 
that more matings classified as Type III or Type II were actually Type II 
or Type I, respectively, than the reverse. Such errors could account for the 
presence of a small percentage of affected OFFSPRING among the progeny 


* As defined by Hogben.5? 
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of Type III matings, so that the possibility of dominant inheritance is not 
ruled out by the present data. 

Because there may be a common genetic denominator underlying hyper- 
tension and coronary artery disease, they have been studied as a single 
entity as well as individually. It will be seen that a greater similarity be- 
tween the expected and observed values was found by assuming a population 


TABLE 19 


Theoretic Genetic Considerations: Comparison of Observed with Expected 
Prevalence of Disorders 
































Mating Offspring (P, S) 
Type Observed Expected Calculation Basis 
(GP) If ae eee If ve: case 
GP 
Ul Gross Age : Gross Gross Age 
% _ cs x i Incidence a 
094 

H+ xX H+ 15.7 | 1000} 341 | 789 | 269 27.6 |S = 341 

H+ xX H- 1.6 | 344] 11.7 | s40 | 184 

Se ie 63 | 19] 40 | 00 | 00 

C+ xC+ 129 | 1000] 206 | 781 | 16.1 22.3 oe = .206 

C+ x C= 51 | 321] 66 | 532] 109 

c- xc- 34 | 103] 241 00 | 00 
H+/C+ XH+/C+| 222 | 1000] 304 | 81.2 | 24.7 41.1 a = .304 
H+/C+ xH-/C—| 123 | 391 | 11.9 | 566 | 172 
H-/C- xH-/c-| 81 | 153] 46 | 00! 00 
H+/C+ XH+/C+| 22.2 | 1000] 250 | 828 | 207 50.0 v3 = .25 
H+/C+ xH-/C-—| 123 | 414] 104 | 586 | 146 
H-/C- xH-/c-| 81 | 172] 43 | 00 | 00 

O+ XO+ 43.9 | 1000] 88s | 765 | 67.7 11.3 a = .885 

0+ xO- ass | 252] 223 | 515 | 45.6 

O- xo- ss | 63] 49 | 00 | 00 























incidence of 50% rather than 41.1%, the incidence estimated from the 
original data (table 19). Such a theoretic population incidence would not 
be out of keeping with the present mortality rates from hypertension and 
coronary artery disease.** 

In conclusion, the gradation in disorder rates among OFFSPRING of the 
three types of mating is consistent with the Mendelian law of segregation in 
that the greatest proportion of affected persons was always found among 
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the OFFSPRING of two affected PARENTS and the smallest proportion among 
the OFFSPRING of two unaffected PARENTS. However, the application of 
Snyder’s formulae in table 19 was inconclusive, neither verifying nor dis- 
proving the presence of a single autosomal gene in any of the disorders 
studied. In view of the interrelationship among the disorders, as well as 
the familial nature of the individual disorders, the data suggest a more com- 
plex etiology, possibly involving multiple genetic factors with modifying 
environmental agents. 


SUMMARY 


1. The prevalence of hypertension, coronary artery disease, obesity and 
diabetes among the parents, grandparents, aunts and uncles of 266 Johns 
Hopkins medical students has been ascertained. 

2. At a mean age of 55, 12:0% of parents had hypertension and 5.5% 
had coronary artery disease. 

3. A total of 16.0% of parents had hypertension and/or coronary artery 
disease, whereas 30.7% of grandparents were known to be similarly affected. 
The incidence rates of these disorders among the parental siblings were 
slightly lower than the corresponding rates for parents. 

4. The incidence of hypertension tended to be higher among females 
than among males in comparable groups. 

5. Coronary artery disease occurred more often among males than among 
females; this difference was more pronounced in the parents’ generation. 

6. Of the parents, 12.2% were obese, while 9.3% of the grandparents 
were so affected. 

7. Diabetes was the least prevalent disorder, affecting 2.4% of the 
parents, with an incidence rate of 4.1% among the grandparents. 

8. In the search for evidence of causal interrelationships among the four 
disorders studied, it was found that combinations of two or more disorders 
affecting the same individual occurred more frequently among both parents 
and grandparents than might be expected by chance alone. The degrees 
of association were particularly high between hypertension and coronary 
artery disease and between hypertension and obesity. 

9. Comparison of the incidence of other disorders in affected and in 
non-affected parents or grandparents again showed significant differences, 
pointing to the fact that hypertensive persons have more coronary artery 
disease and more obesity than normotensive persons. 

10. A study of the incidence of the four disorders in siblings of affected 
and of non-affected parents showed that: 


a. Hypertension was three times as frequent among siblings of hyper- 
tensive individuals as among siblings of normotensive individuals. 

b. Coronary artery disease was nearly four times as prevalent among 
siblings of individuals with coronary artery disease as among siblings 
of persons without it. : 
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c. The siblings of obese persons had four times as much obesity as the 
siblings of non-obese persons. 

d. Diabetes was eight times as common among siblings of diabetic 
persons as among the siblings of non-diabetic persons. 


11. The incidences of the various disorders in two successive generations 
have been analyzed by comparing their prevalence among the OFFSPRING of 
matings where both, one or neither of the PARENTS was affected. In gen- 
eral, there was a distinct gradation among the OFFSPRING of these three 
types of matings, with the highest incidence among the OFFSPRING of two 
affected PARENTs and the lowest among the OFFSPRING of two unaffected 


PARENTS. 
12. The genetic implications of the findings are discussed. 
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CEREBRAL VASOTHROMBOSIS IN CARDIAC DIS- 
EASES: CLINICOPATHOLOGIC STUDY * 


By I. M. Scuetnxer,j M.D., New York, N. Y. 


CEREBRAL manifestations in acute and chronic heart failure are not un- 
common. The underlying pathology may consist of widespread areas of 
softening disseminated throughout one or both hemispheres. Hemiplegias, 
aphasias and other clinical syndromes have been observed during or follow- 
ing an acute phase of cardiac failure.* 

The purpose of this presentation is to call attention to the frequent oc- 
currence of thrombotic occlusion of small cerebral veins in cases of chronic 
heart failure. The vascular alteration described as “cerebral vasothrom- 
bosis” * is characterized by thrombotic occlusion of extremely distended and 
congested small veins. The thrombi are composed of curved strands of 
fibrin mixed with large accumulations of leukocytes and platelets. The 
vessel wall as a rule appears well preserved. Changes in the nerve tissue 
proper secondary to vasothrombosis are characterized by scattered areas of 
hemorrhagic softening disseminated throughout various parts of the cerebral 
hemispheres. It is noteworthy, however, that the hemorrhagic lesions were 
commonly encountered in the occipital lobes and cerebellum. In none of the 
cases under observation was there evidence of basilar artery thrombosis. 
The major blood vessels displayed various degrees of arteriosclerosis. No 
thrombi, however, were found either in the major cerebral arteries or in the 
large veins. 

This report is based upon a series of 15 cases of chronic heart failure 
complicated by cerebral vasothrombosis. 


PATHOLOGY 


Cerebral Findings: On gross examination the brain displayed numerous 
areas of hemorrhagic discoloration diffusely disseminated throughout both 
hemispheres. The overlying leptomeninges showed brownish discoloration 
and venous congestion. Occasionally the pia and arachnoidea appeared 
moderately thickened. There were no signs of diffuse subarachnoid hemor- 
rhage. In some cases focal or diffuse cerebral atrophy was present.- The 
blood vessels of the circle of Willis showed various degrees of arteriosclerosis. 
A careful examination of the major blood vessels failed, however, to reveal 
signs of thrombotic or embolic occlusion. 

Coronal sections of the brain revealed multiple foci of hemorrhagic 
softening varying in size and localization. The hemorrhagic lesions were 

* Received for publication June 1, 1954. 


From the Department of Neurology and Neurosurgery, New York Medical College, 
Flower and Fifth Avenue Hospitals. 
¢ Deceased. 
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soft and were chiefly confined to the cortical gray matter (figures 1, 2). 
The subcortical white matter in most cases appeared soft and edematous. 
The configuration of the cerebral cortex in areas affected by the hemorrhagic 
softening was relatively well preserved. The gray matter displayed the 
presence of numerous coalescent petechial hemorrhages (figures 1, 2). 
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Fic. 1. Coronal sections through the parieto-occipital region of the brain and cere- 
bellum. Note the areas of hemorrhagic infarction disseminated throughout the cortical 
gray matter of both hemispheres and cerebellum. 


The microscopic findings were quite uniform in all cases observed. The 
significant changes were twofold, those of the small blood vessels and those 
of the cerebral parenchyma. ~ 

The most striking vascular lesions consisted of thrombus formation in 
various stages within a large number of small veins, as illustrated in figure 3. 
The vessel lumen appeared completely occluded with blood clots composed 
of large masses of red and white blood cells and platelets mixed with 
numerous curved strands of fibrin. In some of the veins the clot seemed 
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to be attached to the intima. The vessel wall appeared relatively well pre- 
served except for a slight loss of stainability of its cellular elements. Some 
of the veins contained only a small number of fibrin threads; the bulk of the 
thrombus was composed of a large mass of granular debris formed by 
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Fic. 2. Coronal sections through the parieto-occipital region of the brain and cere- 
bellum. Note the areas of hemorrhagic infarction disseminated throughout the cortical 
gray matter of both hemispheres and cerebellum. 















broken-down white blood cells (figure 4). Late stages of thrombosis, such 
as organization with connective tissue, could not be seen. 

The changes in the nerve tissue secondary to the circulatory disturbances 
consisted mainly of disseminated areas of hemorrhagic infarction involving 
the cortical ribbon and a small portion of the subcortical: white matter. 
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of venous thrombosis of a cerebellar vein. The bulk of the thrombus is composed of a large mass of 





granular debris formed by broken-down white cells. Hematoxylin eosin stain. 


Fic. 4. Early stage 
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Under low power magnification the entire gray matter appeared infiltrated 
with multiple small hemorrhages. There was a marked dilatation of the 
cortical capillaries; they were surrounded by large accumula. ~ of peri- 
vascular blood extravasations. Many of the perivascular hv .orrhages 
displayed the tendency to coalesce, thus forming large hemorrhagic foci. 
The changes within the nerve cells were similar to those associated with 
cerebral hypoxia. Most of the ganglion cells revealed shrinkage, signs of 
nuclear hyperchromatosis associated with dissolution of the Nissl granules. 
The glial reaction was minimal. 

The subcortical white matter showed various stages of cerebral edema 
characterized by alveolar, sievelike appearance of the nerve tissue. Only 
occasionally were scattered petechial hemorrhages seen. 

The extracerebral pathologic findings were much less uniform in char- 
acter and were chiefly pertaining to the heart. Out of 15 cases, 10 showed 
various degrees of arteriosclerotic heart disease. In seven cases there was 
evidence of recent and old myocardial infarctions. Three cases showed 
findings characteristic of hypertensive cardiovascular disease, and one was 
classified as rheumatic heart disease. 

In only one instance was there evidence of thrombo-embolic phenomena 
in the spleen, kidneys and lungs. In one case there was a single old infarct 
of the spleen. Cor pulmonale was present in two cases. In four there were 
findings characteristic of lobular pneumonia. 


CLINICAL FEATURES 


The predominant cerebral manifestations consisted of signs and symp- 
toms indicative of a diffuse brain damage, characterized by rapidly develop- 
ing mental confusion, delirium, semicoma, delusions and stupor. These 
clinical signs were present in about 50% of all cases. In addition, in five 
cases there were clinical symptoms of sudden hemiplegias. In two cases 
focal and generalized epileptic seizures were noted. Cerebellar symptoms 
were present in only two instances. 

It is of interest to note that in 10 out of 15 cases there were clinical signs 
of congestive failure characterized by various degrees of edema of the lower 
extremities. All 10 cases were given digitalis. It must be emphasized 
that in all 10 cases the cerebral complication was preceded by signs of cardiac 
decompensation. Hypertension was present in only two cases. The ages 
of the patients varied from 42 to 85 years. There were 11 males and four 
females. 


DISCUSSION 


There are some observations reported in the literature where pathologic 
findings similar to those described in this series of cases were precipitated 
by lowering of the blood pressure. In 1941 Ecker and Deren®* described 
three cases in which a slow postoperative drop in systemic arterial blood 
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pressure resulted in an “apoplectic stroke” at the time the pressure reached 
a low level. In all three cases the autopsy revealed “widespread areas of 
partly hemorrhagic necrosis in the cerebral cortex with little involvement 
in the subadjacent white matter.” The authors emphasized the absence of 
vascular occlusion within the large blood vessels. The microscopic ex- 
amination, however, disclosed thrombotic occlusion of some of the small 
pial vessels within the cortical areas of hemorrhagic necrosis. The thrombi 
consisted largely of fibrin and large masses of platelets. The thrombus 
formation was interpreted as a result of damage to the vessel walls caused 
by stasis and anoxemia. 

Wolf and Siris‘* described four cases of an acute nontraumatic en- 
cephalomalacia following neurosurgical operation in which the cerebral 
symptoms were noted to occur during the operation at a time when the 
blood pressure was very low. At autopsy, vascular occlusion of the major 
blood vessels could not be found. The widely disseminated hemorrhagic 
lesions were similar to those described in our cases under the heading of 
vasothrombosis. 

It is of interest that the occurrence of psychosis in the course of heart 
failure has been repeatedly described (Lewis* and others). Wortis® re- 
ported a series of 18 cases of heart failure in which the clinical course was 
complicated by confusion, anxiety and delusions of persecution. Sixteen 
of the patients died shortly after the development of mental symptoms. The 
pathologic findings were not reported. 

The vasothrombosis described in this report is of unknown cause. In 
a review of the associated disease states, however, the very frequent asso- 
ciation of heart disease with congestive failure is notable. Many of the 
patients developed clinical evidence of cerebral disease in a setting of severe 
congestive failure. 

There are many known factors in congestive heart failure which pre- 
dispose to the development of intravascular thromboses: (1) The cardiac 
output and therefore the rate of the blood flow through vascular channels 
are decreased. (2) In some types of congestive failure an absolute and 
relative increase in the circulating red cell mass may be observed, increasing 
blood viscosity and favoring thrombosis. (3) Inactivity incident to the 
failure favors slower intravascular flow. (4) Changes in the intima or 
vessels are common in the degenerative types of heart disease. (5) In the 
recovery period in heart failure the occurrence of diuresis results in a relative 
hemoconcentration. The hematocrit may rise above normal with profuse 
diuresis. Digitalis, mercurial diuretics and even bed-rest alone favor this 
diuresis. This is a favorable occurrence for the relief of congestive failure 
but may predispose to the development of intravascular thrombosis. Evi- 
dence points to the fact that neither digitalis nor the mercurial diuretics 
exert a thrombophilic effect directly, but only through the hemoconcentra- 
tion incident to diuresis. 

Harvey and Finch* have approached this problem by the use of anti- 
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coagulants in patients with heart failure of any cause. There is rather 
general agreement in the use of anticoagulants in patients with myocardial 
infarction due to coronary thrombosis. The recent studies of the Anti- 
coagulant Committee of the American Heart Association indicate that extra- 
cardiac thrombo-embolic states were three times as common in the untreated 
patients as in those given anticoagulants. 

Further observations of the association of cerebral vasothrombosis and 
heart disease should be made. An aspect of particular interest will be the 
effect of anticoagulants in the prophylaxis of this condition. 


SUMMARY 


Attention is called to the occurrence of cerebral vasothrombosis in 15 
cases of cardiac disease. 

Emphasis is placed on the thrombotic occlusion of small veins of the 
cerebral cortex in the absence of vascular occlusion of large cerebral blood 
vessels. 

The predominant cerebral manifestations consisted of various degrees 
of mental disturbances associated with focal neurologic signs such as hemi- 
plegias, epileptic seizures and cerebellar symptoms. 

An attempt was made to outline some of the possible etiologic factors 
responsible for the pathogenesis of cerebral vasothrombosis in cases of 
cardiac diseases. 

The use of anticoagulants in all cases of heart failure might possibly 
prevent the occurrence of cerebral vasothrombosis in cardiac diseases. 
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HODGKIN’S DISEASE: AN ANALYSIS OF FRE- 
QUENCY, DISTRIBUTION AND MORTALITY 
AT THE UNIVERSITY OF CALIFORNIA 
HOSPITAL, 1914-1951 * t 


By M. B. Suimxin, M.D., F.A.C.P.,t K. C. Oppermann, B.S., W. L. 
Bostick, M.D., and B. V. A. Low-Beer, M.D., F.A.C.R., 
San Francisco, California 


THIs report is the fourth of a series *** on the frequency, distribution 
and mortality of patients with neoplastic diseases of the lymphatic and hemo- 
poietic tissues seen at the University of California Hospital 1914 through 
1951. The period under consideration was extended to 1951, in contrast to 
previous reports which included cases seen through 1948, in order to allow 
analysis of the recent experience with nitrogen mustard in the management 
of Hodgkin’s disease. 

The specific purposes of the present study on Hodgkin’s disease are 
similar to those in previous surveys: (1) to analyze statistics relative to 
age at onset, sex, duration of illness and mortality of patients with Hodgkin’s 
disease; (2) to note the possible changes that may have occurred in the sta- 
tistics during the period of study, particularly in regard to the effects of 
therapy; and (3) to compare the data with some similar reports available in 
the medical literature and with certain data derived from the vital statistics 
of the United States. 


MATERIALS AND METHODS 


All clinical records of patients with Hodgkin’s disease were personally 
examined and the necessary data transcribed on marginal punch-cards. A 
total of 254 cases were included on the basis of definitely established his- 
tologic diagnosis of Hodgkin’s disease. Thus, all cases had at least one 
relevant biopsy, other surgical specimen, or autopsy. Autopsy was per- 
formed in 97 of the 224 cases known to be dead (43 per cent). 

A clinical-pathological review of 150 of the cases was included in the 
study reported by Bostick* in 1949, although the length of survival was 


* Received for publication May 19, 1954. 
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determined in only 54. In agreement with his discussion, no attempt was 
made to divide the cases into the presumed histologic types of paragranuloma, 
granuloma or sarcoma. Preliminary analyses indicated that significant 
differences possibly could be derived when the patients were grouped by 
the clinical extent of the disease at initial examination. Such clinical stag- 
ing for Hodgkin’s disease has been introduced in reports by Peters* and 
Hohl, Sarasin and Bessler.*® 

The patients were accordingly divided into three stages, as well as by 
sex and by different time periods. Stage I consisted of 38 patients in 
whom the disease at the first examination was clinically limited to one uni- 
lateral lymph node area. In this group, the involvement was limited to 
the neck in 35 cases, to the axilla in two cases and to the,femoral area in one 
case. Stage II comprised 110 patients in whom two or more lymph node 
areas were clinically involved, but who had no demonstrable hepatomegaly, 
splenomegaly or other abdominal masses, and no constitutional manifesta- 
tions such as severe anemia or fever. Stage III was composed of 106 
patients with clinical evidence of disease disseminated beyond the lymphatic 
apparatus, and included not only cases with hepatomegaly or splenomegaly 
and general constitutional symptoms but also patients with manifestations 
of involvement of the skin or of the central nervous system. 

The duration of the disease was determined from apparent clinical onset 
to death or last follow-up reports obtained to January 1, 1953. When there 
was a question as to whether the initial signs or symptoms could have been 
due to causes other than Hodgkin’s disease, or if the symptoms were not 
continuous and completely convincing, the date of diagnosis was taken as 
the date of onset. 

Follow-up was complete in 239 of 254 patients (94 per cent), of whom 
15 were alive on January 1, 1953. Since not all patients entering the popu- 
lation between 1944 and 1951 could be followed for a 10 year period, the 
- groups for the single years were systematically dropped at year intervals. 
The resultant decreasing number of cases at risk occasionally produced the 
effect of increasing the per cent of surviving patients. Fifteen patients lost to 
follow-up were included up to the last month the patients were known to be 
alive, but were retained in the denominator until the year’s group was 
dropped from consideration. Thus, data on over-all survival are based on 
the total 254 patients observed during the period of study. For certain 
comparisons regarding the effect of age, and for the derivation of the mean 
and median of the duration of the disease from diagnosis, use was made of 
215 patients in year groups that could be observed for a minimum of five 
years. In this group also, patients lost to follow-up were retained up to the 
last month the patients were known to be alive. In these 215 patients, the 
date of first treatment was usually within a month after the establishment 
of the diagnosis. 

Differences between groups were analyzed by accepted statistical methods. 
Differences were considered “significant” if the probability was 0.05 or less 
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that the difference could have occurred by chance. Some differences were 
sufficiently great to have probabilities of 0.01 or less. 


ANALYSES 


The patients with Hodgkin’s disease were divided into the three stages 
of disease at initial examination, and according to five chronologic periods, 
1914-1929, 1930-1939, 1940-1944, 1945-1949 and 1950-1951. The lat- 
ter data are presented in table 1. 

Sex: Of the total 254 cases, 161 were males and 93 were females, for a 
ratio of approximately 1.7 males to 1 female. Among 163 cases seen 
through 1944, however, 110 were males (67.5 per cent) and 53 were females 
(32.5 per cent). After 1945, there were 51 males (56.0 per cent) and 40 
females (44.0 per cent) among 91 patients. The differences in the ratios 
are not statistically significant, but are of interest because they reflect a 


TABLE 1 


Hodgkin’s Disease: Total Data, University of California Hospital 
and Clinics, 1914-1951, Inclusive 








Date of Admission 1914-29 1930-39 1940-44 1945-49 1950-51 Total 
Number of Cases 39 64 60 63 28 254 
Males 30 39 41 36 15 161 
Females 9 25 19 27 13 93 
Status Jan. 1, 1953 
Dead 34 57 57 53 23 224 
Alive 0 1 2 7 5 15 
Unknown 5 6 1 3 0 15 
Autopsies 14 20 22 28 13 97 























similar trend toward a greater proportion of females during the more recent 
years, as had been noted in the previously reported analyses of chronic 
granulocytic and lymphocytic leukemia, and of lymphosarcoma.” * * 

Age at Onset: The ages at onset are given in figure 1. The peak fre- 
quency of this series is in the third decade (20-29 years of age). When 
the age groups of patients are proportioned to the corresponding age groups 
of the total hospital admissions, the peak frequency remains in the third 
decade. 

The mean age for 161 males is 32.8 years and for the 93 females, 35.2 
years ; the medians are 29.9 and 32.0, respectively. The differences between 
males and females are not significant. They are in part accounted for by 
the significantly higher proportion of pediatric cases among the males: 11.2 
per cent of 161 males were under the age of 15 years, whereas only 3.2 per 
cent of 93 female cases were under 15 years of age. 

The mean age at onset among 110 males seen through 1944 was 32.3 
years, and of 51 males seen after 1945, it was 33.8 years, a difference that 








rer ew Ww Ee 





HODGKIN’S DISEASE 139 


is not significant. For the females, the mean age of 53 patients seen from 
1914 through 1944 was 39.1 years; the mean age of 40 females seen after 
1945 was 30.0 years. This difference is significant statistically, and indi- 
cates the entry of younger females into the Hodgkin’s population of this 
medical center during the more recent years. The finding is unexpected and 
without explanation at present. It is in contrast to previous studies on 
the lymphomas,” * * in which the trend for both sexes relative to age at onset 
was toward a higher mean age during the more recent years. 

Analysis of age at onset according to the three stages into which the 
cases are divided shows no significant differences or consistent trends that 
are not revealed by the above sex-age scrutiny. 

Stage of Disease: Analysis revealed that the distribution of cases by 
the three stages did not differ significantly or consistently according to the 
chronologic periods of the survey. 


NUMBER 
OF CASES 
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Fic. 1. Age at onset of 254 patients with Hodgkin’s disease, by sex. 
University of California Hospital, 1914-1951. 


The distribution of stages according to sex showed that among 161 
males, there were 19 in Stage I (11.8 per cent), 67 in Stage II (41.6 per 
cent), and 75 in Stage III (46.6 per cent). Among 93 females, there were 
19 in Stage I (20.4 per cent), 43 in Stage II (46.2 per cent), and 31 in 
Stage III (33.3 per cent). The higher proportion of males in Stage III, 
as compared with the proportion of females in Stage III, is significant at 
the 2 per cent level. 

The mean age at onset in the three stages is approximately the same: 
34.9 years for Stage I, 33.4 years for Stage II, and 33.6 years for Stage III. 

Survival: Survival in years from clinical onset to death or latest fol- 
low-up in 254 patients, divided by sex and by clinical stage at initial ex- 
amination, is presented in table 2 and figure 2. 

The five-year survival from onset among 148 males was 20.9 per cent, 
and among 82 females it was 36.6 per cent. This difference is significant 
statistically at less than 1 per cent. 
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TABLE 2 


Hodgkin’s Disease: Survival from Onset to Death or Latest Follow-up, 
by Sex and by Stage of Disease at Initial Examination 


















































Years after Onset 1 2 3 4 5 6 7 8 9 10 
Total data 
Cases at risk 254 254 249 242 230 218 207 190 184 171 
cases alive 228 174 119 79 61 48 35 24 13 13 
Per cent alive 89.9 68.5 47.8 | 32.6 | 26.5 22.0 16.9 12.6 7.1 7.6 
error of per cent (=) 1.9 2.9 3.2 3.0 2.9 2.8 2.6 2.4 1.2 1.2 
Males, total 
Cases at risk 161 161 159 155 148 140 132 124 121 114 
No. cases alive 139 1 64 37 3 24 16 8 5 5 
Per cent alive 86.3 64.6 | 40.2 23.9 20.9 17.1 12.1 6.4 4.1 44 
Standard error of per cent (=) a7 3.8 3.9 3.4 3.3 3.2 2.8 2.2 1.8 1.9 
Stage I 
alive/cases at risk 18/19 | 15/19 | 6/19| 5/18| 4/16| 3/16| 3/14] 2/14 | 2/14 | 2/13 
Per cent alive 94.7 78.9 | 31.6 | 22.2 25.0 18.8 21.4 14.3 14.3 15.4 
Stage II 
alive/cases at risk 60/67 | 48/67 | 38/65 | 22/62 | 18/59 | 15/54 | 11/52 | 5/49 | 3/49 | 3/45 
Per cent alive 89.6 71.6 | 58.5 35.5 30.5 27.8 21.2 10.2 6.1 6.7 
Stage III 
alive/cases at risk 61/75 | 41/75 | 20/75 | 11/75 | 9/73 | 6/70| 2/66| 1/61 | 0/58 _ 
Per cent alive 81.3 54.7 26.7 14.7 12.3 8.6 3.0 1.6 0 _— 
Females, total 
Cases at risk 93 93 90 87 82 78 75 66 63 $7 
No. cases 89 70 55 42 30 24 19 16 8 8 
Per cent alive 95.7 75.3 | 61.1 48.3 36.6 | 30.8 25.3 24.2 12.7 14.0 
Standard error of per cent (=) 21 4.5 5.1 5.4 5.3 5.2 5 5.3 4.2 4.6 
= I 
alive/cases at risk 18/19 | 15/19 | 11/19 | 10/18 | 10/17 | 8/17 | 6/17] 5/16 | 3/16 | 3/14 
Per cent alive 94.7 78.9 57.9 55.6 | 588] 47.0) 35.3 31.2 18.8 21.4 
Stage II 
ases alive/cases at risk 42/43 | 36/43 | 27/42 | 22/41 | 14/40 | 11/37 | 8/36 | 6/30] 3/28 | 3/24 
Per cent alive 97.7 83.7 64.3 53.6 35.0 29.7 22.2 20.0 10.7 12.5 
Stage III 
alive/cases at risk 29/31 | 19/31 | 17/29 | 10/28 | 6/25 | 5/25| 5/22) 5/20 | 2/19 | 2/19 
Per cent alive 93.5 61.3 58.6 | 35.7 24.0 20.8 22.7 25.0 10.5 10.5 
o 
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Fic. 2. Survival in 254 patients with Hodgkin’s disease, from clinical onset. See 
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When the data are divided by stages without regard to sex, statistically 
significant differences in survival are obtained at five years when Stage I 
or Stage II is compared with Stage III, but not when Stage I is compared 
with Stage II. At 10 years, there is a significant difference between Stage 
I and Stage III, but not between Stages I and II or between Stages II and 
Il. 

It has already been noted that there is a higher proportion of males in 
Stage III than of females. It is interesting that the five and the 10 year 
survival is uniformly higher in females than in males when the data are 
divided into the three stages, although the differences are statistically sig- 
nificant only in respect to Stage I (58.8 per cent of 17 females versus 25.0 
per cent of 16 males). 

Analysis of the relationship between age at onset and survival did not 
reveal any significant or consistent effects. Of 215 patients followed for a 
minimum of five years, 29 were under 20 years of age and nine, or 31 per 
cent, were alive at five years; 12 were 60 years or older, and the five year 
survival was four, or 33 per cent. Further breakdown by decades and by 
sex, or grouping the cases under and over 40 years of age, also failed to 
reveal any significant differences. 

Survival after Diagnosis: There are obvious limitations and uncer- 
tainties when the onset of a disease is calculated from the date of presumed 
clinical onset, based upon the history of the patient. It has been pointed 
out * that equally great difficulties may be encountered in depending upon 
the date of diagnosis or treatment. 

For completeness, analysis was undertaken of the period between the 
onset of symptoms and the date of diagnosis in the 254 cases of Hodgkin’s 
disease of this series. The mean period was found to be 15.3 months, and 
the median, 10.7 months. The five year survival determined from date of 
_ diagnosis in 215 patients who could be followed for at least five years after 

diagnosis was 18.6 per cent (40 cases) ; of 151 patients that could be fol- 
lowed for 10 years after diagnosis, 4.6 per cent (seven cases) were alive 
at 10 years. 

Duration of Iliness: The mean duration of illness from clinical onset to 
death or latest follow-up of all 254 patients with Hodgkin’s disease, includ- 
ing 15 patients who were alive in January, 1953, was 44.3 + 2.2 months. 
The median duration (time when 50 per cent of the cases had died) was 
34.2 + 2.8 months. For the 161 males, the mean duration was 38.6 + 2.5 
months, and for the 93 females, 54.0 + 4.1 months. The medians were 
31.1 + 3.2 and 43.8 + 5.2 months, respectively. The difference between 
males and females on the basis of the mean is significant at less than 1 per 
cent level, and on the basis of the median the significance is at less than 5 
per cent level. 

The mean duration of illness in 215 patients followed for a minimum 
of five years after diagnosis was 47.3 months after onset and 32.6 months 
after diagnosis; the medians were 36.2 and 21.1 months, respectively. 
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Among the total of 215 patients followed for at least five years after 
diagnosis were three patients who have remained without clinical evidence 
of disease for nine to 12 years following treatment. The first, a 31 year old 
male with unilateral left cervical disease, was treated with x-rays and re- 
ceived 775 r to the left neck in 1935. There was recurrence in 1943, again 
proved by biopsy, and he was treated with 500 r to both cervical areas and 
the left axilla. Since that time he has remained clinically well. The second, 
a 14 year old boy with disease apparently limited to the left cervical region, 
was also treated with x-rays, receiving 2000 r delivered in 13 doses over 
three weeks in January, 1941. The third case, a 36 year old female, had a 
gastric resection for Hodgkin’s disease of the stomach in March, 1944, after 
a year’s history of complaints referable to the lesion. The survival for over 
10 years of 10 other patients who are known to have had the disease should 
make it evident that the designation of “cure” even in these patients can be 
only tentatively indicated. 

Effect of Treatment: Survival of patients grouped according to the 
major forms of treatment is presented in table 3. All but 37 patients re- 
ceived radiation in the form of x-rays during the course of their illness. No 
real analysis is possible and no definite conclusions relative to the effects of 
treatment can be drawn because there is no control group for comparison 
and because the type of radiation, the period of time over which it was given 
and the total dosage and the sites to which it was administered varied 
greatly. 

In addition, none of the case histories up to 1950 reveals the intent of 
treatment at the time the patient was exposed to radiation therapy. Since 
then, the information as to whether eradication, arrest or palliation is the 
goal is included in the treatment plan, but the data are at present insufficient 
for separate analysis. It is felt that this information is important, since 
palliation may be achieved with tissue doses of from 100 r to 1500 r, whereas 
eradication may necessitate at least 5000 r given in 35 to 40 days. The 
term “arrest” was introduced to cover the dose range between 2000 r and 
4000 r planned for patients in whom either the extent of the disease or the 
condition of the patient does not warrant the goal of eradication. Our 
present view is to use the full dose plan in patients with Stage I disease, the 
“arresting” dose range in patients with Stage II disease, and only the pal- 
liative doses in Stage III. 

If the data of table 3 are regrouped, it is seen that of 157 patients treated 
primarily by radiation, 26.4 per cent were alive at five years after clinical 
onset. A small group of 15 patients were treated by wide surgical removal, 
with or without x-ray as a supplementary measure, and 41.7 per cent were 
alive at five years; despite the evident essential selection of this small group, 
the survival is not statistically significant in comparison with the 157 cases 
treated with x-rays alone. Thirty-seven patients had no record of having 
received x-ray or other form of radiation; of these, 23.3 per cent were alive 
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at five years, which is also within chance occurrence as compared with the 
x-ray treated group. 

Of special interest are 65 patients whose treatment included the use of 
nitrogen mustard. Thirteen patients were managed by nitrogen mustard 
only, receiving up to over 20 courses of 0.3 to 0.5 mg./Kg. during two to 











TABLE 3 
Hodgkin’s Disease: Survival from Onset According to Major Forms of Treatment 
Years after Onset 0 1 2 3 4 5 
X-ray only 
Num 138 138 138 138 137 - 
No. alive _ 124 95 61 42 
Per cent _— 89.9 69.1 44.6 31.2 7. 0 
X-ray plus other 
treatment 
Number 19 19 19 19 19 18 
No. alive _ 17 11 10 8 4 
Surgery plus X-ray 
ha 1m 8 8 8 8 6 6 
No. te _ 7 4 2 2 2 
Surgery only 
eae 7 7 7 7 7 6 
No. - — 6 6 4 3 3 
X-ray plus HN2* 
Num 40 40 40 39 37 32 
No. alive _ 40 34 27 18 11 
HN: plus X-ray 
Number 12 12 12 9 9 8 
No. alive —_— 10 8 7 2 1 
HN: only 
Number 13 13 13 12 11 9 
No. alive _ 13 10 5 1 1 
Chemicalst only 
Number + 4 4 4 2 2 
No. alive _ + 2 1 1 1 
None 
Number 13 13 13 13 13 13 
No. alive _— y 4 2 2 2 


























* Methyl bis- ete amine hydrochloride. 
t Fowler’s solution, trisethylene melamine, 2 each. 


three years. The survival of the cases at five years was 26.5 per cent, or 
identical with the survival seen in patients who received no nitrogen mus- 
tard. It must be concluded that this type of treatment yielded no prolonga- 
tion of life in patients with Hodgkin’s disease. 

It is also of interest to compare the survival during recent years and 
before 1940. Of 103 patients seen before 1940, 44.7 per cent were alive at 
three years and 29.1 per cent were alive at five years after onset. Of 112 
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patients seen from 1940 to 1948, the survivals were 55.4 and 27.7 per cent, 
respectively. It may be concluded that the total medical management avail- 
able after 1940 at this hospital has not produced significant improvement in 
the survival of patients with Hodgkin’s disease. 


DATA FROM MEDICAL LITERATURE 


The literature on Hodgkin’s disease contains many reports that present 
the sex, age and duration of disease with variable degrees of detail. Thir- 
teen reports ***** were selected for consideration, representing some of 
the larger series covering a period of 1915 to 1951, and including three 
reports * * ** from which some comparisons of survival and other data dur- 
ing early and later chronologic periods could be derived. 

In regard to sex, the extensive reviews of Wallhauser ** and of Hoster 
and Dratman ”° summarize the distribution. Wallhauser collected 1,447 
patients from the literature up to 1933, and reported that there were 1,009 
males to 438 females, or 69.7 per cent males. Hoster and Dratman have 
gathered 2,601 cases since 1933, and indicate that there were 1,612 males 
and 989 females, or 62.0 per cént males. This difference is statistically 
significant, and is in agreement with the trend noted in the data reported 
from this center that there has been a shift toward an increasing proportion 
of females with Hodgkin’s disease during the recent years. It is of interest 
that Videbaek’s *” report from Copenhagen shows 90 males among 172 
patients with Hodgkin’s disease, or 52.3 per cent males, and that in the 
report by Hohl et al.* from Zurich on 278 cases, only 129, or 46.5 per cent, 
were males. 

In regard to age at onset, analysis was carried out on four reports from 
the United States which include distribution of the patients by decades at 
onset of the disease and which indicate the approximate chronologic period 
as well as geographic source of the data. The mean age on 135 cases 
gathered by Desjardins and Ford * from Rochester, Minnesota, 1915-1920, 
is calculated to be 31.0 years. Among 212 cases reported by Goldman * 
from New York, 1926-1936, the mean age is 34.5 years. The data of 
Bethell et al.** on 148 patients from Ann Arbor, Michigan, 1934-1944, 
indicate the mean age at 35.0 years. In the report of Kaplan and Allen * 
from New York, 1924 to 1951, the mean age on 242 cases is calculated to 
be 38.1 years. Although it would be unsound to conclude from these find- 
ings alone that the mean age at onset has risen, since the age of the popula- 
tion from which the cases were drawn is not known,” there does seem to be 
a trend toward a progressively higher age from 1915 to 1951. 

Duration of illness and the presumed results of treatment are difficult 
to estimate. As indicated in table 4, in the 14 groups summarized there 
appears to be better five year survival in the more recent reports than was 
evident before 1940. Thus, grouping the reports of Desjardins and Ford,* 
Slaughter and Craver,° Goldman *° and Hohl et al.° on 433 patients, less 
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than 15 per cent were alive at five years after diagnosis and treatment. In 
comparison, the five year figure of five reports ****?* since 1940 is 26.6 
per cent on 1,109 patients. This difference is statistically significant. Al- 
though one possible conclusion is that this reflects the benefits of more recent 
treatment of patients with Hodgkin’s disease, this conclusion would need 
further analyses in regard to the type of patient entering the groups during 
the 35 year period, to the stage of the disease at initial treatment, and to the 
interval between clinical onset and treatment. It is evident that a rise in 
the five year figures may in part be due to changes in these factors rather 
than be based upon the effects of treatment. 

The mean duration of illness is recorded as 24 to 38 months when meas- 
ured from treatment, and as 31 to 48 months when measured from clinical 


TABLE 4 
Hodgkin's Disease: Selected Reports on Duration of Disease and Survival 

















Survival at 5 Years | Mean Survival 
Cc 
Author Dates Area No. From D a, From From 
Onset 'S | Onset | Diagnosis 
% phi 9 Mo. Mo. 
Desjardins and Ford® 1915-20 | Rochester, Minn| 73} 10 _ 31.2 — 
Hohl et al. 1922-34 | Zurich 95; — 10.5 -- a 
Slaughter and Craver® 1918-35 | New York 265 | 29 17.7 —- 33.8 
Goldman” 1926-36 | New York 123; — 9.2 32.6| 23.8 
Merner and Stenstrom"™ | 1926-42 | Minneapolis 160 | — 20.6 48.5| 33.0 
Peters® 1924-42 | Toronto 113 | — 51.3 102+} 84+ 
Jackson and Parker” to 1942 | Boston Zan | 2 — oa 
Stout 1915-43 | New York 212 | 23 — = — 
Craver 1930-43 | New York 471; — 23.6 — 38.3 
Bethell et al.'® 1934-44 | Ann Arbor 119; — 19.3 _ a 
Boden'* 1940-44 | Manchester 112; — 25.9 — = 
Videbaek"” 1930-45 | Copenhagen 172 | 28 _ 35 —_— 
Hohl et al.® 1935-50 | Zurich 165| — 32.1 — — 
Kaplan and Allen'® 1924-51 | New York 242; — 32.6 _ 24.5 























onset. A marked exception exists in the series reported by Peters® from 
Toronto, where the mean survival of seven years after treatment is indicated. 
The five year survival in the Toronto series of 51 per cent is approached 
only by Gilbert,?* who published a survival figure of 46 per cent in 52 
patients who were obviously selected for radiologic treatment. The reasons 
for the exceptionally high survival in the Toronto series are not evident 
from the published report, although it is stated that they represent all cases 
treated between 1924 and 1942, so that the total figure including the non- 
treated cases is not given. The male-female ratio is stated to be 2:1, so 
that the figures cannot be ascribed to a high proportion of females. A 
striking feature of the report is that, of 113 patients, 35 had the disease 
limited to a single lymph node region, a high proportion of patients with 
“early” or unifocal disease. 
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The effect of sex upon survival in patients with Hodgkin’s disease has 
attracted attention since Epstein * in 1939 reported that among 104 male 
cases of Hodgkin’s disease gathered from the literature the mean survival 
was 2.3 years, whereas in 68 female cases the duration of illness was 3.4 
years. Epstein * stated that this apparently prolonged course in females 
was first noted by Gemmell in 1923, and suggested that it might be con- 
nected to “ovarian activity.” Craver ** reported that the mean duration of 
illness was 41.5 months for females and 36.1 months for males. The mean 
duration given by Videbaek*” was 3.3 years for males and 3.8 years for 
females. The differences between females and males in these two series 
are not statistically significant, although both suggest longer duration in 
females. Hohl et al.* in an analysis of 127 patients, show five year survival 
of 18 per cent among 67 males and 42 per cent among 60 females, a differ- 
ence that is highly significant. - 

There seems to be general agreement that age at onset does not affect 
the survival or duration of illness, except that in older age groups (over 
60 years of age) the mean survival may be reduced. 

In the past few years reports on Hodgkin’s disease increasingly make 
use of some device to stage the cases relative to the extent of the disease. 
Peters ° divided her cases into three stages: Stage I included cases with in- 
volvement of a single lymph node region, Stage II was cases with two or 
more lymph node regions of either upper or lower trunk, and Stage III 
was patients with more extensive lymph node involvement. The respective 
five year survivals were 88, 72 and 9 per cent. Boden ** divided his patients 
into those with “localized” disease, with 53 per cent of 38 cases surviving 
five or more years, and into those with “generalized” disease, where only 
12 per cent of 74 cases lived for that length of time. Hohl et al.* employ 
four stages, and also show correlation between such staging and survival. 

In contrast to the acceptance of clinical staging, histologic grading or 
division of the cases into the three groups of paragranuloma, granuloma and 
sarcoma as suggested by Jackson and Parker ** apparently has not been use- 
ful. The more recent reports do not employ such divisions, and agree with 
the earlier conclusions of Goldman *® and of Slaughter and Craver,’ who 
could find no correlation between histopathologic appearance of the tissue 
and the subsequent course of the patients. In general, we * agree with this 
conclusion. . 

Except for x-ray, the only other form of treatment for Hodgkin’s disease 
that has been subjected to statistical analysis has been nitrogen mustard. 
Gellhorn and Collins * reviewed 67 patients treated with alternating courses 
of radiation and nitrogen mustard and compared the group with 65 cases 
treated with radiation only. The four year survival was 52.3 and 54.8 
per cent, respectively, when gauged from the onset of symptoms, and 48.2 
and 47.6 when determined from the date of diagnosis. Boland ** presented 
the three year figures on 105 patients treated between 1940-1944 who re- 
ceived no nitrogen mustard, and on 87 patients treated between 1946-1947, 
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of whom 27 received nitrogen mustard. The three year survival was 33 
and 40 per cent, respectively, and the mean duration of life following first 
treatment in patients who died was 11 and 14 months, respectively. The 
conclusion, as stated by Gellhorn and Collins,** was that “the addition of 
nitrogen mustard to the therapeutic regimen of radiation does not modify the 
duration or life expectancy of the disease.” 


DATA FROM VITAL STATISTICS 


Hodgkin’s disease, with details of sex and age distribution, appears as 
a separate entity in the 1921 Vital Statistics of the United States, during 
the fifth revision of the International List of Causes of Death. The detailed 
recording of Hodgkin’s disease is interrupted in 1939, and is resumed in 
1949, the first year of the use of the sixth revision of the International List. 

Analysis of the sex and age distribution of Hodgkin’s disease and of 
total deaths in the United States was undertaken for the single years 1925, 


TABLE 5 


Deaths from Hodgkin’s Disease, Total Deaths and Total Population of 
Registration of the United States, for Four Years 











Year 1925 1930 1935 1949 
Total white Hodgkin’s disease deaths 789 1147 1537 2322 
Male 505 739 976 1414 
Female 284 408 561 908 
Per cent males * 64.0 64.5 63.5 60.8 
Median age at death, years 
Male 42.1 43.4 46.5 49.6 
Female 43.8 43.2 46.8 51.8 
Total white deaths, in thousands 1034 1132 1207 1443 
Male 560 621 672 821 
Female 474 511 535 622 
Per cent males 54.2 54.8 55.7 56.9 
Median age at death, years 
Male 54.4 57.3 60.2 63.9 
Female 56.6 59.8 62.6 67.6 
1920 1930 1940 1950 
Total white population, in millions 78.9 105.6 118.2 134.9 
Male 40.2 53.5 59.4 67.1 
Female 38.7 52.1 58.8 67.8 
Per cent males 51.0 50.6 50.2 49.8 
Median age, years 
Male 26.1 27.1 29.5 30.4 
Female 25.1 26.6 29.5 31.1 

















Sources: 
1. Vital Statistics Rates in the U. S. 1900-1940. Table VIII, p. 998. 
2. U. S. Bureau of the Census. Mortali Bagge 1920, Table yo io 284; 1925, 
Table 7, p. 116; 1930, Table 7, pp. 230, ; 1935, Table 7, + PP 200, 2 
3. Vital Statistics of United States. 1940, fsa Table 11, p. 210; 1949, Tek Table 9, 
126; 1949, Part II, Table 23, p. 460; 1950, Vol. III, Table 49, p 
4 b. S. Bureau of the Census, U. S. Census of Population. 1950, Vol. Il, Characteristics 


” of Population, P-B1, Table 39, pp. 1-93. 
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1930, 1935 and 1949, limiting the data to the “white” population. For 
comparative purposes, certain figures relative to the total living population 
were taken for the census years of 1920, 1930, 1940 and 1950.* 

The data are presented in table 5. Regarding the frequency of Hodg- 
kin’s disease, the ratios of the reported cases of Hodgkin’s to either the total 
deaths or to the total living population have shown a progressive rise. Of 
the total deaths, Hodgkin’s accounted for 0.8 per thousand in 1925, and has 
risen steadily to 1.6 per thousand by 1949. To the living population, the 
rate of deaths from Hodgkin’s disease has risen from 0.11 per million in 
1930 to 0.17 per million in 1949, using for the latter the 1950 census of 
the total population. It is of course not known whether these increases 
are reflections of a true increase in the frequency of the disease, or are due 
to better reporting and the one decline in the frequency of infectious 
diseases. 

Data from vital statistics sia show a trend toward a greater proportion 
of females among deaths from Hodgkin’s disease during the last year as 
compared to the ratio up to 1930. Thus, males represent 64.3 per cent 
of 1,936 deaths from Hodgkin’s reported for 1925 and 1930, as compared 
with 60.8 per cent of 2,322 cases recorded for 1949. This difference 
(3.4 + 1.5) is statistically significant at less than 5 per cent level. It can- 
not be accounted for on the basis of the proportion of males among the total 
dead population, which has a progressively greater proportion of males, or 


of the proportion of males in the total living population, which has dropped ° 


only 1.2 per cent since 1920. 

Data from vital statistics also reveal the increasingly higher mean or 
median age of individuals dying from Hodgkin’s disease. This has risen 
from a median of approximately 43 years in 1925 to over 50 years in 1949. 
During the same period, the median age at death from all causes has gone 
up from approximately 55 years to 65 years, and the median age of the total 
population by approximately five years. It may be concluded that the trend 
toward higher age among patients with Hodgkin’s disease, as noted in the 
medical literature on the subject, is also present in the vital statistics records, 
and probably reflects the aging population of the United States. 


DIscussIoNn 


Discussion regarding the analysis of patients with Hodgkin’s disease 
seen at the University of California Hospital and the comparable data in the 
medical literature and in the Vital Statistics must, perforce, resemble the 
initial discussion that was presented for granulocytic leukemia.’ 

In regard to sex ratios, evidence from local sources, the medical literature 
and vital statistics all indicate that there has occurred a definite shift toward 
a higher proportion of females among patients with Hodgkin’s disease as 
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well as with leukemia. This shift is not explained by the increasing pro- 
portion of females in the living population, or by the proportion of females 
among the population dying from all causes. The shift is sufficiently 
definite and consistent to be worthy of attention in endemiologic studies 
on lymphomas. 

In regard to age at onset, or age at death, figures from the medical 
literature and from vital statistics show a definite, progressive trend toward 
higher ages since 1920. This trend is not present in the statistics from 
the University of California Hospital, due to the entry of a significant num- 
ber of younger female patients since 1945. The reasons for this discrepancy 
are not evident and should be considered as a bias, since the finding is at 
variance with reports from other medical centers and vital statistics. 

The trend toward progressively older mean age of patients with Hodg- 
kin’s disease is most probably a reflection of the progressively older age of 
the living population and of the total population dying of all causes. The 
median age at death from Hodgkin’s disease has increased by seven years 
from 1925 to 1949, during a period when the median age at death from all 
causes has risen by 10 years, indicating a “lag” in the Hodgkin’s population. 
It is of some importance to recognize that progressively more patients with 
Hodgkin’s disease in older age groups will be seen by physicians, and that 
the classic mean ages recorded in most textbooks require revision. 

As pointed out by Gilliam,” the age distribution based upon the sum- 
mation of hospital experience should not be confused with age incidence of 
the disease, even if the former is adjusted to the distribution of age categories 
of total admissions to the hospital. The peak number of cases of Hodgkin’s 
disease in most hospital summations is in the third decade (ages 20-29). 
When such data are calculated on the basis of the population at risk of dying 
in each age group, there is gradual, progressive increase in incidence with 


increase in age. 


In regard to the duration of illness, and the possible effects of treatment 
thereon, the same difficulties are posed as were discussed in the study on 
lymphosarcoma.* There exists no group of sufficient size and of an un- 
selected nature of truly untreated cases of Hodgkin’s disease which could 
serve for comparisons regarding the effects of treatment. Minot and 
Isaacs ** in 1926 presented data on 163 patients with lymphoblastoma, which 
included both Hodgkin’s disease and lymphosarcoma, who did not receive 
roentgen-ray or radium; the average duration of life from onset was 29.4 
months. Among 238 patients treated by radiation, the average duration 
of life was 34.6 months, a difference that is not statistically significant. The 
early reports of mean duration and of five year survival, as presented by 
Desjardins and Ford * and by Goldman,” indicate significantly lower sur- 
vival than the more recent papers of Craver ** and of Hohl et al.° A direct 
comparison between these reports is not valid for reasons previously ex- 
pressed,’ and to attribute the possible prolongation of life to any specific 











150 SHIMKIN, OPPERMANN, BOSTICK, AND LOW-BEER 


type of treatment cannot stand the objective scrutiny of the statistical 
method. In the local data from the University of California Hospital, 
no significant differences in survival are apparent when data up to 1940 are 
compared with data of more recent years. 

The best five year survival, of 51 per cent, and the mean duration of 
disease, of over seven years, are reported by Peters® from Toronto. The 
figures are so much at variance with other experiences that questions of 
selection and sources of bias must be raised. It can only be hoped, in the 
absence of some curative agent that may be discovered for Hodgkin’s disease, 
that the results can be reproduced in other centers. 

Again, as was emphasized in the discussion, of lymphosarcoma, the in- 
dications and contraindications of treatment are. not limited to the effect 
upon survival. Amelioration of symptoms, thus prolonging the effective 
span of life, dictates the use of methods and procedures that are not curative. 
If the purely palliative nature of roentgen-rays, nitrogen mustard or other 
available therapy is recognized in patients with disseminated Hodgkin’s 
disease, the desirable mode and dosage of such therapy obviously should be 
the: minimum to produce the beneficial results. The touchstone of the 
management of patients with disseminated Hodgkin’s disease and other 
lymphomas would appear to be gentleness, avoidance of overtreatment which 
may produce untoward effects, and the meticulous consideration and treat- 
ment of the complications of the disease and of the many entirely unrelated 
diseases which such patients might develop. 

A finding of possible therapeutic importance is that the duration of 
illness from Hodgkin’s disease is longer in female patients than in males. 
This observation, extending to 1923, is in conformity with all series that 
have come to our attention, although in most the difference is not statistically 
significant. Hohl et al.* and our data, however, reveal differences of sta- 
tistical significance, so that the longer duration in females can be accepted 
as a fact. It would be most interesting, therefore, to carry out a clinical 
study on the effect of estrogens or orchiectomy in male patients with Hodg- 
kin’s disease as an ancillary measure, in an attempt to prolong their survival. 

Every large series of Hodgkin’s disease in the more recent literature 
includes a few patients who have remained clinically free of disease five to 
10 or more years following treatment. Such treatment is either by wide 
surgical excision or by radiation. The existence of localized or “unifocal” 
Hodgkin’s disease is now fairly well accepted, although such cases represent 
but a small fraction of the total seen at any institution. It is most difficult 
to prove that such cases do indeed exist, and that they are cured in the sense 
of total eradication of the disease. The University of California Hospital 
experience adds three such cases, among a total of 215 patients who were 
followed for over five years after treatment. Since during the same period 
there were 10 other patients with Hodgkin’s disease who survived for over 
10 years, the consideration as to whether these are “cured”. is obviously a 
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tentative one. In fact, the histologic criteria of Hodgkin’s disease are not 
sufficiently immutable not to reserve the possibility that some such cases, in 
our series as well as in others, may represent erroneous diagnoses rather 
than eradications of the disease. Nevertheless, the only justifiable course 
open at present is to treat patients with clinically localized disease with the 
full measures of surgery and/or radiation. 

It can be profitably recapitulated ** that, despite the many years of use 
of x-rays in the treatment of Hodgkin’s disease, the possibilities regarding 
dosage, frequency of treatment, type of treatment and combinations with 
various drugs still have not been systematically explored. The introduction 
of nitrogen mustard and other chemical agents has expanded and compli- 
cated the problem yet further. As with granulocytic leukemia, Hodgkin’s 
disease is too uncommon to allow any one institution to anticipate procuring, 
within a reasonable period of time, enough statistically usable data for the 
evaluation of various forms of therapy that are now available and are being 
introduced. The sound evaluation of such agents and procedures necessitates 
a systematic plan of study, establishment of criteria by which selection of 
patients can be made, and a central collation of information that would be 
contributed by many institutions. A nationwide plan of systematic en- 
demiologic investigations and therapeutic trials in leukemia and other lym- 
phomas would seem to be desirable, if not essential, if progress at a reason- 
able rate is to be achieved in our understanding of this group of neoplastic 
diseases. 


SUMMARY 


Statistics are presented regarding the age at onset, sex, duration of 
illness and mortality of 254 patients with Hodgkin’s disease seen at the 
University of California Hospital, 1914 to 1951, inclusive. The cases were 
divided into three stages, as follows: 38 patients with the disease clinically 


localized to one lymph node area, 110 patients with involvement of two or 


more lymph node areas, and 106 patients with disease clinically generalized 
beyond the lymphatic system. The data are compared with similar reports 
in the medical literature and with tabulations available in the Vital Statistics 
of the United States. 

From 1920 to 1950 there has been a progressive, consistent shift in the 
sex ratio toward a higher proportion of females, and a progressive, con- 
sistent shift toward a higher age at onset or at death of patients with Hodg- 
kin’s disease. 

The duration of illness from Hodgkin’s disease in the California series, 
as determined from apparent onset to death, shows no significant change 
during the past 37 years. The mean survival of the total 254 patients was 
44.3 months; the five year survival was 26.5 per cent. When determined 
from date of diagnosis, the five year survival was 18.6 per cent for 215 
patients followed for five years. 

There was a significantly longer survival in 93 females than in 161 
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males; at five years after onset, 36.6 per cent of the females and 20.9 per 
cent of the males were alive. Three patients have remained clinically free 
of disease for nine to 12 years after treatment. 

There was no significant correlation between survival and the age at 
onset. No statistically significant effect on survival could be correlated 
with various major forms of treatment, and nitrogen mustard was shown 
to produce no prolongation of life. 

The implications of the study and recommendations for a nationwide 
program of endemiologic studies and therapeutic trials in Hodgkin’s disease 
and other lymphomas are discussed. 


BIBLIOGRAPHY 


1. Shimkin, M. B., Mettier, S. R., and Bierman, H. R.: Myelocytic leukemia; an analysis 
of incidence, distribution and fatality, 1910-1948, Ann. Int. Med. 35: 194, 1951. 

2. Shimkin, M. B., Lucia, E. L., Oppermann, K. C., and Mettier, S. R.: Lymphocytic 
leukemia: an analysis of frequency, distribution and mortality at the University of 
California Hospital, 1913-1947, Ann. Int. Med. 39: 1254, 1953. 

3. Shimkin, M. B., Oppermann, K. C., Low-Beer, B. V. A., and Mettier, S. R.: Lympho- 
sarcoma: an analysis of frequency, distribution and mortality at the University of 
California Hospital, 1913-1948, Ann. Int. Med. 40: 1095, 1954. 

4. Bostick, W. L.: Hodgkin’s disease. A clinical-pathological review of 150 cases, 
California Med. 70: 87, 1949. 

5. Peters, M. V.: A study of survivals in Hodgkin’s disease treated radiologically, Am. J. 
Roentgenol. 63: 299, 1950. 

6. Hohl, K., Sarasin, Ph., and Bessler, W.: Therapie und Prognose der Lymphogranulo- 
matose; Ziircher Erfahrungen von 1922-1950, Oncologia 4: 1, 1951. 

7. Shimkin, M. B.: Duration of life in untreated cancer, Cancer 4: 1, 1951. 

8. Desjardins, A. U., and Ford, F. A.: Hodgkin’s disease and lymphosarcoma, J. A. M. A. 
81: 925, 1923. : 

9. Slaughter, D. P., and Craver, L. F.: Hodgkin’s disease. Five year survival rate; 
value of early surgical treatment; notes on four cases of long duration, Am. J. 
Roentgenol. 47: 590, 1942. 

10. Goldman, L. B.: Hodgkin’s disease. An analysis of 212 cases, J. A. M. A. 114: 1611, 
1940. 

11. Merner, T. B., and Stenstrom, K. W.: Roentgen therapy in Hodgkin’s disease, Radiology 
48: 355, 1947. 

12. Jackson, H., av= Parker, F., Jr.: Hodgkin’s disease and allied disorders, 1947, Oxford 
University Press, New York. 

13. Stout, A. P.: Lymphosarcoma and Hodgkin’s disease, Rhode Island M. J. 32: 436, 1949. 

14. Craver, L. F.: Malignant lymphomas and leukemias. Early recognition of cancer, 
No. 7, 1952, American Cancer Society, New York. . 

15. Bethell, F. H., Andrews, G. A., Neligh, R. B., and Meyers, M. C.: Treatment of Hodg- 
kin’s disease with roentgen irradiation and nitrogen mustards, Am. J. Roentgenol. 64: 
61, 1950. 

16. Boden, G.: Results of the x-ray treatment of the reticuloses, Brit. J. Radiol. 24: 494, 
1951. 

17. Videbaek, A.: The course and prognosis of Hodgkin’s disease, Acta med. Scandinav. 
136: 203, 1950. 

18. Kaplan, I. I., and Allen, L. L.: Hodgkin’s disease; a review of 242 cases treated in the 
Bellevue Hospital Radiation Therapy Department, Internat. Rec. Med. 165: 11, 1952. 

19. Wallhauser, A.: Hodgkin’s disease, Arch. Path. 16: 522 and 672, 1933. 








er 


at 


3B 


de 
se 


: 
‘SiS 


= 


lo- 


49. 
er, 


ig- 


av. 


52. 





20. 


HODGKIN’S DISEASE 153 


. Hoster, H. A., and Dratman, M. B.: Hodgkin’s disease, Cancer Research 8: 1, 1948. 


21. Gilliam, A. G.: Age, sex, and race selection at death from leukemia and the lymphomas, 


Blood 8: 693, 1953. 


22. Gilbert, R.: Resultats eloignes du traitement de la granulomatose maligne par la roent- 


23. 


24 


dS 
on 


& 


gentherapie, Rev. méd. de la Suisse Rom. 64: 602, 1944. 

. Epstein, E.: Sex as a factor in the prognosis of Hodgkin’s disease, Am. J. Cancer 35: 
230, 1939. 

. Gellhorn, A., and Collins, V. P.: A quantitative evaluation of the contribution of 
nitrogen mustard to the therapeutic management of Hodgkin’s disease, Ann. Int. Med. 
35: 1250, 1951. 

. Boland, J.: Clinical experience with nitrogen mustard in Hodgkin’s disease, Brit. J. 
Radiol. 24: 513, 1951. 

. Minot, G. R., and Isaacs, R.: Lymphoblastoma (malignant lymphoma): age and sex 
incidence, duration of disease and effect of roentgen-ray and radium irradiation and 
surgery, J. A. M. A. 86: 1185 and 1265, 1926. 











A CLINICAL EVALUATION OF COLCHICINE IN 
THE TREATMENT OF HODGKIN’S DISEASE * 


By ArtHuR GrottMAN, M.D., Ph.D., F.A.C.P., Dallas, Texas, RoBERT 
L. Jounson, M.D., Major, U.S.A.F. (M.C.), and Witt1am W. 
Recan, M.D., Captain, U.S.A.F. (M.C.) Sheppard Air 
Force Base, Texas 


ALTHOUGH patients with Hodgkin’s disease may in many cases be con- 
trolled satisfactorily for a number of years by the use of irradiation, nitrogen 
mustard and triethylene melamine, a state of refractoriness to these agents 
ultimately ensues. The addition to our therapeutic armamentarium of other 
agents for the palliative control of this fatal disorder is obviously desirable. 

The recognition of the radiomimetic potentialities of colchicine led early 
to its trial in the control of neoplastic processes." However, the toxicity as 
well as the ineffectiveness of this drug in the conditions in which it was first 
tried discouraged its further use, although it has been retained as a useful 
agent in the treatment of acute attacks of gout, for producing polyploidy in 
plants and as an experimental tool to determine the site and rate of cellular 
proliferation.” Recently there has been a renewed interest in the use of 
various constituents of Colchicum autumnale L. and their derivatives in the 
management of neoplasia.* The report of Isch-Wali* of rather remarkable 
ameliorative effects following the intravenous injection of colchicine in four 
cases of Hodgkin’s disease led us to apply this form of therapy first to a 
series of patients who were no longer responsive to the conventional treat- 
ments with irradiation, nitrogen mustard and triethylene melamine, and 
subsequently to previously untreated patients. Our experience would in- 
dicate that colchicine may have a definite, although limited, usefulness in 
the management of Hodgkin’s disease, and may supplement the limited 
procedures now available for the management of this fatal disorder. 

The present report summarizes the typical results obtained on a series 
of 10 patients who, except as noted, received 3 mg. of colchicine (U.S.P.), 
dissolved in 1 ml. of sterile isotonic sodium chloride, intravenously every 
third day for variable periods. In all cases the drug was nen well, 
with no evidence of local irritation or serious toxic effects. 


CasE REporTS 


Case 1. A 24 year old white male was first seen in July, 1952, with cervical 
adenopathy, malaise, intermittent fever, dysphagia, dyspnea and loss of weight. These 
symptoms had increased in intensity gradually during the preceding four months. 


* Received for publication March 13, 1954. 

From the Department of Experimental Medicine, Southwestern Medical School of the 
University of Texas, and the Medical Service, 3750th U.S.A.F. Heagital, Sheppard Air 
Force Base. 
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Following establishment of the diagnosis of Hodgkin’s disease by biopsy he was 
treated on this and on two subsequent admissions during the ensuing year by ir- 
radiation. On March 28, 1953, having received irradiation to tolerance, mechloreth- 
amine (0.1 mg. per kilogram of body weight) was given on four successive days; 
three weeks later, 10 mg. of triethylene melamine were given, with no apparent 
benefit. The patient became progressively more dyspneic and was placed in an 
oxygen tent. On April 18, 3 mg. of colchicine were administered intravenously, and 
this medication was repeated daily for three days and thereafter every third day until 
his death on April 29. Therapy resulted in relief of pain, in some diminution 
in size of the lymph nodes in the neck, and in a remission of fever. 


Comment: This patient was moribund at the time of the initiation of 
colchicine therapy, and had become intolerant of other forms of conventional 
therapy. During the 11 days of his survival, relief of pain and fever and 
slight diminution in size of the massive cervical adenopathy were observed 
as a result of colchicine therapy. The drug was of value as an analgesic 
and antipyretic, inducing subjective comfort for the patient without striking 
effect on the fundamental disease. Autopsy revealed massive infiltration of 
many organs, including the diaphragm, by Hodgkin’s disease. 


Case 2. A 20 year old white male first noticed increasing hoarseness, cough and 
loss of weight approximately one year before entering the hospital. Five months 
prior to admission severe pruritus of the legs appeared, which gradually involved 
the entire body. One month later a husky productive cough developed, and enlarge- 
ment of the nodes of the neck was noted. Three weeks prior to admission he noticed 
the onset of weakness, increasing dyspnea and the loss of hair. An x-ray of the chest 
at this time revealed the presence of large mediastinal masses. Biopsy of a cervical 
node revealed Hodgkin’s disease. 

On admission to the hospital the patient was pale and emaciated. Large, firm 
and rubbery lymph nodes in the supraclavicular and cervical nodes produced a mass 
which encircled the neck anteriorly. Coarse rales and tubular breathing were present 
over the right lung and at the base on the left. The liver extended 3 cm. below the 
costal margin and the spleen was palpable 5 cm. below the costal margin. Firm 
masses, believed to be lymph nodes, were felt in the abdomen. The skin over the 
trunk and extremities was excoriated and leathery in texture. An x-ray of the chest 
revealed extensive infiltration throughout the right lung, with numerous nodular 
areas of increased density measuring from a few millimeters in diameter to large 
confluent masses, the borders of which were indistinguishable. There was a small 
amount of fluid in the right pleural cavity, and the cardiac shadow was shifted to the 
left.’ Laryngoscopic examination revealed a lag in the movement of the right vocal 
cord but no true paralysis. 

Colchicine was given intravenously in doses of 3 mg. every other day for nine 
doses, every third day for two doses, and thereafter every third day in doses of 2 mg. 
for four doses, a total of 41 mg. over a period of 33 days. During this period there 
was improvement in the appearance of the lungs as seen in the x-ray, with disap- 
pearance of the fluid in the right chest and a reduction in size of the mediastinal 
shadow and the nodular infiltration. The axillary and supraclavicular nodes became 
softer in consistency and diminished in size, as did the liver and spleen. Alveolar 
breath sounds now became audible over the right lung but were somewhat suppressed 
in intensity as compared to the left lung. Within 10 days of initiation of therapy the 
severe pruritus was markedly alleviated. There was also a general symptomatic 
improvement, with a seven pound gain in weight. The only abnormal reaction to 
the therapy was mild muscular aching, chiefly in the lower extremities, which was 
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noted 18 days after the beginning of therapy and became gradually more intense, 
involving the joints. However, these subsided during the remainder of the course 
of therapy when the dosage was reduced to 2 mg. 

The patient was transferred to another hospital on June 21, 1953, apparently 
in good condition and without any symptoms of complaint, but the remission was 
of brief duration. By August 10 the lymph nodes at the base of the neck and in the 
right axilla had regained their former size; the liver and spleen again extended to 
the umbilicus, and there was a low-grade fever. The patient received a course of 
nitrogen mustard during August, and two courses of x-ray therapy in September 
and October, with temporary improvement lasting until January, 1954. At that time 
jaundice appeared, and a few days later the patient died. Postmortem examination 
revealed widespread dissemination of the lesions of Hodgkin’s disease, with multiple 
masses in the liver and lungs. Jaundice was due apparently to compression of the 
common bile duct by nodules which also encased and compressed the abdominal 
portion of the inferior vena cava. 


Comment: This previously untreated patient showed an excellent re- 
sponse to colchicine as the sole and initial form of therapy. However, the 
remission was of relatively short duration, as was also that which followed 
subsequent treatment with conventional x-ray and nitrogen mustard, ad- 
ministered elsewhere. 


Case 3. A 23 year old man first noticed enlargement of the lymph nodes in the 
right groin in 1949. In August, 1951, biopsy revealed Hodgkin’s disease, and in 
October of the same year the nodes in the right inguinal area were removed. In 
March, 1952, he received a series of 10 deep x-ray treatments over the same area. 
In October, 1952, he was given seven x-ray treatments over enlarged lymph nodes in 
the right supraclavicular area, and shortly thereafter five treatments over the left 
supraclavicular area. In December, 1952, a chronic cough developed, with pain in 
the left anterior chest. At this time also a persistent daily temperature elevation 
to 101° F. with night sweats began. A roentgenogram of the chest on January 5, 
1953, revealed bilateral pleural effusion, and 200 ml. of fluid were aspirated from 
the right and four days later 1000 ml. were removed from the left pleural cavity. At 
the time of admission there was also severe swelling of the feet and ankles. 

Another course of x-ray therapy was given between January 10 and January 20, 
the patient receiving a total of 1,800 r over the left anterior and posterior chest and 
over the right anterior and posterior mediastinum. The enlarged mediastinal lymph 
nodes decreased slightly in size, but by March 4 had returned to greater than their 
former size, and the patient showed complete consolidation of the right upper lobe. 
At this time the liver and spleen were definitely enlarged and there was evidence 
of enlarged retroperitoneal lymph nodes. During this period he also had severe 
malaise and anorexia and a persistent daily temperature rise of 1 to 2°. A second 
course of x-ray therapy was given between February 14 and February 24 (a total 
of 3,200 r through three portals over the abdomen) which, however, did not sig- 
nificantly alter the clinical course. The patient continued to lose weight, had a 
persistent fever, and required thoracentesis at approximately 10 day intervals. An- 
other course of the x-ray therapy was given between March 16 and March 27, 
with a total of 2,900 r through two separate ports. Bronchoscopy revealed evidence 
of obstruction of the major bronchus supplying the right and left middle lobes. 
Because of a marked drop in the white corpuscular count, the second course of x-ray 
therapy was discontinued. 

The patient continued his gradual downhill course despite a fourth course of 
x-ray therapy, with a total of 1,200 r to the right side of the neck on April 1. On 
May 1 he was given a course of triethylene melamine therapy but continued his 
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downhill course. He developed massive edema of the lower extremities with ascites, 
presumably due to hypoproteinemia and obstruction of the inferior vena cava. 

The patient appeared moribund on May 30, when treatment with colchicine was 
begun and continued for 10 doses (30 mg., total). This resulted in partial lysis of 
his fever, with an unequivocal recession in size of the spleen and liver, disappearance 
of the smaller cervical and axillary nodes, and some subjective improvement. How- 
ever, because of the development of jaundice on June 27, colchicine therapy was dis- 
continued. The patient continued his downhill course and died on July 19, 1953. 


Comment: Colchicine therapy obviously induced no remarkable effects 
in this patient. Whether the drug contributed to the liver damage mani- 
fested terminally by the patient is problematical. 


Case 4. A 30 year old man with a diagnosis of Hodgkin’s disease established 
by biopsy of a lymph node in 1943 was hospitalized for the fifteenth time on April 
27, 1953. He had been treated during this period of 10 years with x-ray, nitrogen 
mustard, triethylene melamine, blood transfusions and general supportive measures 
as indicated. On the present admission the patient was listless, poorly nourished, 
anemic and anorexic, and complained of pain in the left upper quadrant. He had 
a daily temperature elevation to 100° F. The spleen was palpable 3 to 4 cm. below 
the costal margin. 

The patient was given 3 mg. of colchicine intravenously every third day beginning 
May 3, for a total of 12 injections. After the first dose the temperature declined 
to normal and remained so. After a week of this therapy the pain in the left quadrant 
had disappeared. By May 21 the tip of the spleen was barely palpable. Appetite 
and general sense of well-being had improved tremendously, and he had gained five 
pounds in weight. The patient declared that he “felt better than he had in the 10 
years of his illness,” and he was discharged on June 8. However, his remission was 
short-lived; he noted a recurrence of anorexia, low grade fever and weight loss 
within the month after discharge. He was accordingly readmitted to the hospital on 
July 17 and given a second course of colchicine therapy (19 injections). His white 
blood cell count at the beginning of the therapy was 16,900, with 88% neutrophils; 
hemoglobin was 11.9%. During treatment the white blood cells varied from 8,700 to 
16,000, with an increase in the percentage of neutrophils. The hemoglobin varied 
between 10.9 and 12.5 gm. The weight on discharge was 141 pounds, compared to 
139 pounds on admission. Liver function tests revealed no increase in serum bili- 
rubin, but a Bromsulphalein retention of 10 to 20% in 45 minutes. The patient on 
this second admission showed no significant lymphadenopathy, and the spleen was 
barely palpable. He has been maintained since his discharge on 5 mg. of triethylene 
melamine every three weeks, with occasional transfusions for recurrent anemia. 


Comment: This patient, who had been maintained in relatively good 
condition hy conventional methods for a period of 10 years, also showed a 
satisfactory response to colchicine. This compared favorably with that 
observed following other forms of therapy as far as objective findings were 
concerned, and surpassed these as far as the subjective reaction to treatment 
was concerned. However, the remission was short-lived, and a second 
course of therapy with colchicine induced no definite benefit. 


Case 5. A 22 year old white male was transferred to this hospital on March 16, 
1953, because of a mediastinal mass. In 1950 biopsy of an enlarged node in the left 
side of the neck had been diagnosed as “lymphoblastoma, probably Hodgkin’s disease,” 
and he was given irradiation therapy over the mass for a period of three months, 
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He remained symptom-free until January, 1953, when as part of a routine examination 
an x-ray of the chest revealed an abnormal mass in the mediastinum, lymphadenopathy 
in the left cervical region and a slightly enlarged spleen. An x-ray of the chest 
revealed two masses located at the right of the midline: one, 4 by 6 cm., in the right 
hilar region; the second, 5 by 7 cm., posterior and inferior to the base of the heart. 
On April 7, 3 mg. of colchicine were given intravenously and were repeated each. 
third day until a total of 51 mg. had been given. At the end of this period (June 8) 
an x-ray of the chest showed reduction in the size of the right hilar mass. However, 
by July 9 there was suggestive evidence of beginning enlargement of the hilar node 
to the left (figure 1A). The patient was therefore subjected to radiation therapy, 
with almost complete disappearance of the mediastinal mass (figure 1B). He was 
discharged from the hospital in good condition and symptom-free. 


Comment: This patient illustrates a good response to combined colchicine 
and irradiation therapy. Colchicine alone failed, but a relatively short 
period of irradiation following colchicine therapy induced a complete dis- 
appearance of the mediastinal mass. Whether this represents a synergistic 
effect of the two forms of therapy is problematical. 


Case 6. A 24 year old man first noted pain in the left hip and lower back in May, 
1952. In November of the same year an x-ray revealed a lesion in the bone, and 
biopsy from the left iliac crest showed the presence of Hodgkin’s disease. He was 
given three injections of nitrogen mustard, with relief of the pain. In June, 1953, 
he was readmitted to the hospital because of dyspnea and pleural effusion. One in- 
jection of nitrogen mustard was given, but because of severe nausea and vomiting 
this was not repeated. By September 19 there was increasing dyspnea, pedal edema 
and rapid accumulation of fluid in the pleural space, requiring repeated thoracenteses. 

On admission to this hospital the patient appeared chronically ill, moderately 
dyspneic and emotionally depressed. Physical examination revealed a large pleural 
effusion on the left (figure 2A), with crepitant rales and dullness to percussion over 
the lower third of the left lung. The abdomen was tense and diffusely tender, with 
shifting dullness on percussion. The liver edge was tender on palpation and extended 
to the level of the umbilicus; the spleen extended to the left iliac crest. There was 
pitting edema of the feet and ankles, and enlarged, mobile, nontender nodes in the 
. neck and axillae. 

The patient was placed on a low salt diet with ammonium chloride, which resulted 
in the loss of five pounds of edema fluid. On October 23 a right axillary node was 
removed which revealed Hodgkin’s disease. The patient was given 3 mg. of col- 
chicine intravenously every third day for a total of 14 injections. Except for gen- 
eralized arthralgia for several hours following the first injection he showed no reaction 
to his therapy, and by October 28 his previous anorexia and depression were replaced 
by a good appetite and a sense of well being. He was no longer dyspneic, and on 
October 5 x-ray of the chest revealed narrowing of the mass in the right hilar region 
and diminution of the fluid in the right pleural space and in the left thorax (figure 
2B). Improvement continued during the following weeks, with a decrease in the 
size of the enlarged lymph nodes, liver and spleen. On October 26 the patient ex- 
perienced an episode of tenderness in the left flank and epigastrium, with nausea and 
diarrhea following: the ingestion of food but without leukocytosis or fever. This 
lasted for three days and did not recur thereafter. Colchicine was omitted during 
this period (October 23 to November 2), but was then resumed. He was discharged 
on November 20, having gained five pounds in weight and feeling subjectively well. 
The liver was still enlarged and slightly tender, but the spleen was no longer palpable 
and only small nodes could be detected in the neck and axillae. 
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Comment: This case illustrates a good subjective and objective response 
in a patient receiving colchicine without recourse to other forms of therapy. 


Case 7. A 36 year old white male was transferred to this hospital on December 
11, 1952, with a history of a persistent nonproductive cough for six months, weight 
loss of 15 pounds and excessive fatigability for three months, and chills and fever 
for six weeks. Discrete, nontender anterior cervical, right supraclavicular, axillary 
and epitrochlear lymph nodes were palpable. Biopsy of one of these revealed Hodg- 
kin’s disease. The spleen was palpable 2 cm. below the left costal margin. There 
were intractable cough and a spiking fever with maximal elevations to 101.5° to 104.5° 
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Fic. 4. Photomicrograph of the liver in case 7, showing areas of necrosis characteristic of 
that seen in fatal homologous serum jaundice. X 130. 


F. daily, accompanied by severe shaking chills and marked sweating. Beginning 
December 21 he was given 5 mg. of triethylene melamine on four successive days, 
with some improvement in his general subjective feelings and with a remission in 
fever. However, by January 7, 1953, the previous complaints had recurred and a 
second course of triethylene melamine (25 mg.) was administered, with a remission 
which lasted only about a week. At the end of this medication, however, the blood 
picture, which previously had been normal, revealed leukopenia with a white blood 
cell count of 3,000 (differential: polymorphonuclears, 47%; segs., 2%; lymphocytes, 
40%; monocytes, 6%; eosinophils, 5%). The red blood cells had declined to 3.7 
million. He was given blood transfusions totaling 3,750 ml. The clinical course 
deteriorated steadily, with fever of 105° F. daily. Between February 28 and March 
4 he was irradiated (500 r) over the left costal margin and over the epigastrium 
(200 r), with no improvement. He remained critically ill, with a palpable spleen, 
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a mass in the superior mediastinum and evidence of enlarged retroperitoneal nodes 
which displaced the stomach and depressed both kidneys. 

Because of the patient’s critical condition and poor response to irradiation and 
triethylene melamine, he was given a course of colchicine. Following the second 
injection of this drug the temperature declined rapidly and remained below 99° F. 
after March 9 (except for a rise to 100° F. on March 11 and 12), and remained nor- 


. mal throughout the remainder of this month (figure 3). The cough disappeared 


within two weeks of initiating colchicine therapy. As edema regressed the body 
weight declined to 115 pounds on March 13, but rose thereafter to 132 pounds on 
April 28, with improvement in appetite. After three weeks of therapy the fatigability 
began to disappear. Treatment with colchicine was continued until April 6 (total, 
36 mg.), and the patient was discharged on May 1 to return home. 





Fic. 5. A lymph node removed at autopsy in case 7. The patient had received a course 
of colchicine therapy 10 weeks previously. Note the degenerative changes induced by col- 
chicine therapy. X 220. 


The patient was re-admitted to another hospital on May 10 with a fever of 105° F. 
and acutely ill. The white blood cell count was 11,250, with 69% polymorphonuclears, 
3% bands and 28% lymphocytes. Blood cultures were negative. The patient was 
treated with penicillin, cortisone, corticotrophin, nitrogen mustard (28 mg.) and 
transfusions. His condition deteriorated rapidly and he was returned to this hospital 
on June 19. At this time he was markedly jaundiced and comatose; he continued 
his downhill course and died on June 23. Autopsy revealed acute hepatitis (figure 4), 
which was considered to have been the cause of death. The Hodgkin’s disease was 
not extensive and was limited to the lymph nodes, which showed marked atrophy and 
degeneration (figure 5). 


Comment: This patient showed an excellent response to colchicine 
therapy after poor responses to two courses of triethylene melamine and to 
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Fic. 6. The effect of colchicine on the histologic structure of a lymph node in ca: 8. 
A, the appearance of the node prior to therapy; B, a contiguous node removed after 36 -ng. 
of colchicine had been administered. Note the multiple necrotic areas, which appear to 
involve selectively the primary cords of supporting reticular cells and fibers where multi- 
nuclear giant and Sternberg-Reed cells were previously in greatest abundance. 


irradiation. He had received several blood transfusions 60 to 120 days 
before, and death was probably the result of homologous serum jaundice 
acquired at this time. 


Case 8. A 30 year old white male first noticed enlargement of the neck in June, 
1952. By February, 1953, the persistent lymphadenopathy included a mass in the 
left cervical region, and moderately enlarged lymph nodes in the axillae and anterior 
posterior cervical chains, biopsy of one of which revealed Hodgkin’s disease. At 
this time he also manifested a daily elevation in temperature to 100 to 101° F. and had 
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Fic. 6—Continued. 


lost 10 pounds in weight. However, except for easy fatigability the patient had few 
subjective complaints. During the subsequent months his temperature was elevated 
each afternoon to 99.5 to 102° F. Biopsy of a lymph node (figure 6A) at this time 
revealed Hodgkin’s disease. Beginning March 27 he was given 5 mg. of triethylene 
melamine daily for five days, which caused some reduction in the size of the enlarged 
lymph nodes and subsidence of fever, but by April 17 these recurred. 

On May 8 a course of colchicine was begun, 3 mg. doses being given intravenously 
every third day for a total of 16 injections. This was followed by a remission in the 
fever and a rather remarkable regression of the size of the mass in the left side of 
the neck. Biopsy of the lymph node on June 10, after a total of 36 mg. of colchicine 
had been administered, revealed (figure 6B) multiple necrotic areas which appeared 
selective, involving the primary cords of supporting reticular cells and fibers where 
multinucleated giant cells and Sternberg-Reed cells were in greatest abundance. 
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The patient was discharged on June 30. He returned to the hospital on August 5, 
feeling subjectively well and having gained five pounds in weight. The mass in the 
neck now measured 2 by 4 cm., as compared to 6 by 4 cm. prior to treatment. A 
cervical node was present at the base of the left neck which measured 1.5 cm. in 
diameter, but the axillary nodes were no longer palpable. Between August 21 and 
26 there was a slight rise in temperature, from 99° to 100° F., which continued to 
recur until October 1, at which time there was also an enlargement of the cervical 
nodes and a recurrence of the weakness and fatigability. Since the patient had left 
the hospital at this time, he was referred for x-ray treatment in his hometown. 


Comment: This patient, who had shown only a brief remission of several 
weeks following triethylene melamine therapy, showed an excellent response 
to colchicine, with regression of adenopathy and cessation of fever. How- 
ever, signs of recurrence were apparent a month following the cessation of 
therapy so that the remission, although excellent, was brief. 


Case 9. A 31 year old white male was found to have Hodgkin’s disease by biopsy 
of a lymph node in 1945. He was treated during the subsequent seven years by x-ray 
and occasional blood transfusions. In December, 1952, he received 10 mg. of tri- 
ethylene melamine and blood transfusions. For three weeks prior to the present 
admission (June 8, 1953), he had developed nausea, vomiting, abdominal distress 
and daily fever of 102° to 103° F. There was gradual enlargement of the lymph 
nodes in the neck, supraclavicular area and axillae. 

A course of six injections of colchicine (3 mg. every third day) was admin- 
istered between June 12 and June 30. The temperature, which had ranged to 100° 
to 101° F. daily, declined and remained normal within two days of the initiation of 
therapy. A decrease in size of the lymph nodes to about half their original size 
was also evident, and the subclavicular mass on the right was no longer palpable after 
the sixth injection. The white blood cell count on the day of the first injection of 
colchicine was 13,200, with a normal differential. During the period of therapy it 
varied between 6,000 and 7,000, with a relative lymphocytosis. The platelet count 
remained unaltered, as did the hemoglobin content. There was a decline of five 
pounds in body weight during the period of treatment, but this was regained within 
a week of its termination. The patient had diarrhea for one day after the second 
and third injections. A week after termination of therapy there was diffuse aching 
in the muscles which lasted for several days. 

Two weeks following the cessation of colchicine therapy an increase in size of 
the supraclavicular and axillary nodes again became apparent and fever recurred. 
The patient was accordingly given a course of x-ray therapy—200 r to the supra- 
clavicular and each axillary area daily for 10 days, for a total dose of 5,200 r (in 
air )—with a favorable response. 


Comment: Although this patient responded well to a course of six in- 
jections of colchicine, the remission was of short duration. Whether a more 
prolonged course of therapy would have proved more lasting, and whether 
the use of colchicine acted synergistically with the subsequent x-ray treat- 
ment, remain problematical. 


Case 10. The 27 year old son of a local physician first noted difficulty in res- 
piration in 1948. X-ray revealed a mediastinal tumor which on biopsy proved to be 
Hodgkin’s disease. During the next five years he was treated at intervals of ap- 
proximately six months by irradiation, which permitted him to continue at work until 
November 20, 1953. At this time he became bedridden because of cardiac dilatation, 
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pulmonary congestion, edema and congestive heart failure. It was felt that he could 
not tolerate further irradiation at this time, and hence he was placed on colchicine 
in doses of 3 mg. intravenously every third day. This medication has been continued 
until the present (March 10, 1954). The patient’s condition improved under this 
regimen, and within two weeks of beginning therapy he was able to resume his 
former activity. Evidence of recurring cardiac enlargement and reappearance of the 
mediastinal mass was evident on February 1, for which reason he again received 
a course of irradiation, with a good response. 


Comment: This patient showed a good response to colchicine alone, and 
subsequently to combined colchicine and radiation therapy. Despite the 
long period during which colchicine has been administered, no evidence of 
toxicity has been noted. 


DIscussION 


The present study has confirmed the claim that colchicine in doses of 
3 mg. every third day intravenously is well tolerated and may have a sup- 
pressive effect in some cases of Hodgkin’s disease. In patients who have 
received irradiation, nitrogen mustard and triethylene melamine to tolerance, 
the drug is useful in exerting a palliative action which in some patients has 
been striking. 

Our results thus confirm in part the report of Isch-Wall* on four pa- 
tients. The only other reference to the use of colchicine in Hodgkin’s dis- 
ease is that of Brown and his co-workers,*° who reported a remission in five 
cases following the oral administration of 0.6 mg. of colchicine three times 
daily, combined with 5 mg. desoxycorticosterone intramuscularly and 1 gm. 
of ascorbic acid intravenously daily. However, these authors failed to 
follow their brief abstract with a further report of their results, nor do they 
give any rationale for the combined therapy which they used. 

The toxic nature of colchicum, the crude drug from which colchicine 
is derived, has been recognized since ancient times. The acute toxicity of 
colchicine in mice (LDso) is 3.10 + 0.20 mg. per kilogram of body weight,* 
which is far more than the amounts ever used therapeutically. Several in- 
stances of fatalities have followed the ingestion of 30 to 60 mg. of colchicine 
and of unknown amounts of the crude drug.. The toxic manifestations in 
these cases, as in the therapeutic use of the drug in gout, consist of irritation 
of the intestinal tract with profuse vomiting and diarrhea. This may lead 
to depletion of the extracellular fluid volume, shock, anuria and death.* It 
is questionable if any serious toxic effect is manifested in organs other than 
the intestine in these cases. In three carefully studied patients with in- 
operable cancer who had been treated with colchicine, Brown and Sneed * 
noted no specific findings attributable to the drug at autopsy, except perhaps 
for an exaggeration of the usual findings incident to the agonal period. The 
ulceration of the gut and melena which follow oral administration of the 
drug may be attributed to the fact that a high concentration of the drug 
comes into direct contact with the intestinal mucosa.’ It is noteworthy that 
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no disagreeable gastrointestinal effects followed the injection intravenously 
of the relatively large doses (3 mg.) used in the present study. 

Colchicine, the subject of the present study, is one of several related 
alkaloids derived from the meadow saffron, Colchicum autumnale L. It 
is difficult to determine to what extent the toxicity following ingestion of the 


TABLE 1 


The Effect on the Blood of Colchicine Administered Intravenously 
in Patients with Hodgkin’s Disease 







































































Before Treatment 
Case No. Di* -rential 
RBC poo WBC 
Poly. Lymph. Mono. | Eos. | Baso. 
x<108 % x10 ' Per Cent 
2 4.6 43 12.2 85 11 + 0 0 
5 5.0 46 5.3 69 23 6 2 0 
6 4.6 43 8.0 78 20 2 0 0 
7 3.9 40 6.3 74 26 0 0 0 
8 4.5 44 8.1 65 26 5 4 0 
After Treatment 
Case No. Differential 
RBC —_ WBC 
Poly. | Lymph. | Mono. Eos. | Baso. 
108 % 108 Per Cent 
2 = | 48 rel 68 30 2 0 0 
5 4.8 47 6.1 65 31 2 1 1 
6 4.7 47 7.0 68 30 0 Zz 0 
7 4.2 42 5.6 51 47 1 1 0 
8 4.5 47 6.4 54 38 0 7 | 





























crude drug, colchicum, is due to colchicine and to what extent it is due to 
other potent alkaloids present in the mixture. A second alkaloid derived 
from colchicum, colcemide, has recently been recommended for the treatment 
of chronic myelogenous leukemia. This drug, related to colchicine, has a 
potent depressing effect on the polymorphonuclear cells in the normal as well 
as in leukemia.* Colchicine, in contrast, as seen in table 1, shows relatively 
little effect on the leukocyte count except for a slight depression involving 
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primarily the polymorphonuclears. The erythrocyte count and hemoglobin 
content, as shown in table 1, are not affected. Apparently the substitution 
of a methyl group in colcemide for the acetyl group in colchicine alters 
markedly its pharmacologic effects, for colcemide, although effective in 
myelogenous leukemia, is without effect in Hodgkin’s disease.*® 

The most noteworthy objective effect of colchicine in Hodgkin’s disease 
has been the striking relief of the hyperpyrexia characteristic of the disease. 
As noted in figure 3, there is a rather prompt decline in the fever. Whether 
this is a result of a direct action on the neoplastic tissue or a nonspecific anti- 
pyretic action remains to be established. In any case, the prompt decline 
in the body temperature has contributed to the marked subjective improve- 
ment of our patients. In addition, there has been a general feeling of “well 
being” almost approaching euphoria which is not seen with other measures 
producing more rapid and striking reduction in the size of the lymph nodes. 
This effect may be related to the analgesic action of colchicine, or possibly to 
its stimulating effects on the adrenal cortex.° 

The results of the present study are sufficiently encouraging to warrant 
further trial of colchicine and related alkaloids in the treatment of Hodgkin’s 
disease, particularly when other measures have been exhausted. Our pre- 
liminary results also suggest that a further study of the combined effects of 
colchicine and irradiation or other radiomimetic agents is indicated. The 
demonstrated radiomimetic effect induced by colchicine and its derivatives 
in experimental cancer * as well as in Hodgkin’s disease and leukemia in the 
human warrants the further trial of these compounds as palliative agents in 
neoplastic disorders not amenable to surgery. Colchicine itself, however, 
appears to have only temporary effects as far as regression of the lesions of 
Hodgkin’s disease is concerned, and when used alone is inferior to other 
methods now available. Its principal advantage appears to reside in its 
potent antipyretic and analgesic effects, which are striking. It does, how- 
- ever, at times induce a demonstrable decline in the size of the enlarged 
glands in Hodgkin’s disease, and its toxicity appears from our studies to 
be less than that seen with the nitrogen mustard group of drugs, the use 
of which is limited by their marked depressing effect on the hematopoietic 
tissues. 

SUMMARY AND CONCLUSIONS 


The results of administering colchicine intravenously in 10 patients with 
advanced Hodgkin’s disease are reported. The drug has striking antipyretic 
and analgesic effects in this disease, and has a limited usefulness in patients 
refractory to other forms of therapy. Remissions induced by the drug when 
used alone are, however, of brief duration. 
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CASE REPORTS 





OCHRONOSIS: REPORT OF TWO CASES * 


By Hucu P. Smita, M.D., F.A.C.P., and Hues P. Sirs, Jr., M.D., 
Greenville, South Carolina 


OcHRoNOosIs is a rare but fascinating metabolic disorder which is sometimes 
startling for its discoloration of the cartilages, sclerae and other areas. In most 
well studied cases it seems to be secondary to alkaptonuria, which is usually con- 
genital in origin, and ordinarily seems to be a Mendelian recessive trait, although 
in some families it has been transmitted as a dominant characteristic. * In ad- 
dition, there have been cases reported secondary to prolonged exposure to car- 
bolic acid,® particularly when it was used as a continuous moist dressing for a 
chronic cutaneous ulcer. Since this custom has practically disappeared, nearly 
all cases in recent years have been reported as being congenital in origin. 

The basic defect is thought to be an anomaly of metabolism of the amino acids, 
tyrosine and phenylalanine. Normally the body catabolizes these to acetone, 
with homogentisic acid as an intermediary product. In alkaptonuria, the pa- 
tients are unable to break down the homogentisic acid to the normal final end 
product, and homogentisic acid is excreted in the urine. This causes the urine 
to darken on standing or upon the addition of alkali, producing the condition 
known as alkaptonuria.? This is frequently noticed in infancy, when the diapers 
may develop dark brown or black stains. Alkaptonuria, per se, causes no symp- 
toms and is compatible with normal health and longevity. In most cases that 
survive long enough, however, it leads to ochronosis. Apparently the pigment 
is deposited in certain relatively avascular areas and there it hastens their de- 
generation. Ochronosis is often thought to be of no clinical significance, but 
= commonly it is associated with arthritis, prostatic calculi and cardiovascular 

isease. 


Case REpoRTS 


We have examined two brothers with ochronosis. The younger brother was first 
seen in 1949 at the age of 36 years for a routine examination. He had no complaints. 
At that time his blood pressure was 120/82 mm. of Hg and his heart was thought to 
be normal. An electrocardiogram and routine laboratory studies were normal. No 
glycosuria was noted. He was thought to be in perfect health. 

He was next seen in February, 1952, for another routine examination, at ‘which 
time he complained of slight indigestion, infrequent headaches and mild episodes of 
dizziness. He had seen an orthopedic specialist six months previously because of stiff- 
ness and soreness of his back. Examination revealed him to be about 15 pounds . 
overweight, and apparently in good health. His blood pressure was now 160/128 
mm. of Hg sitting and 170/120 mm. of Hg recumbent. The heart was slightly en- 
larged; the sounds were of good quality, with accentuation of the second aortic sound. 


* Received for publication March 31, 1954. 
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There were no murmurs. His spine was straight and relatively inflexible throughout. 
A firm nodule was felt in the left lobe of the prostate. Prostatic fluid obtained by 
massage was brownish and appeared grossly to be blood-stained. Microscopically it 
contained a great deal of pus and a small number of red blood cells. The retinal 
vessels were slightly narrowed and showed silver streaking, and arteriovenous com- 
pressions were fairly prominent. Fluoroscopy and films demonstrated slight left 
ventricular hypertrophy and aortic prominence. An electrocardiogram was again 
normal. A benzodioxane test was negative. The urinary sugar tests were peculiar, 
a greenish black in color, and led to further investigations which led to the discovery 





Fic. 1. Lateral view, lumbar spine of case 1. 


of alkaptonuria. Films of his spine showed the changes of ochronosis arthritis (figure 
1). An intravenous urogram and retrograde studies showed normal kidney structures 
and excellent function, but also revealed several prostatic calculi (figure 2). He was 
diagnosed as having alkaptonuria with ochronosis, osteoarthrosis ochronotica, prostatic 
calculi, and hypertensive cardiovascular disease. 
His brother was investigated next, in March, 1952, because of these findings. 
- He was 46 years old and gave an interesting history. His first actual recollection of 
his disorder was in 1935, when he was rooming with a man who had a morbid fear 
of venereal disease. The patient stated that if he did not flush the toilet promptly 
after voiding the urine would turn a “dark reddish” color. One day his roommate 
came into the bathroom, noticed this dark discoloration in the commode, and promptly 
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packed his bags and left, and all the persuasion of the patient was to no avail to 
prevent his departure! In 1937 the patient was rejected for life insurance because of 
“sugar in the urine.” He was not satisfied and consulted another doctor, who diag- 
nosed “alkaptonuria” and reassured him. He was asymptomatic until 1943, when he 
became aware of soreness in the back. This was progressive and finally led to a 
diagnosis of a “herniated disk,” and a postural belt was prescribed with relief suf- 
ficient to preclude operation. Other joints have become involved as well, for he has 
noted soreness in the elbows, knees and ankles. He has also noted urinary frequency 
and nocturia four to six times nightly, but no other urinary complaints. 

Our examination revealed a well developed white male who walked with slight 
forward flexion of his neck and shoulders. He had an area of purplish gray dis- 
coloration in the temporal sclera of the right eye. There was Grade I arteriosclerosis 
of the retinal vessels. There were several small areas of purplish gray discoloration 





Fic. 2. Prostatic calculi as demonstrated in an intravenous urogram, case 1. 


in the cartilages of each ear, best demonstrated on transillumination, which probably 
would have been missed on casual examination. The tympanitic membranes were 
slate grayish color. His heart was not enlarged and there was only a faint systolic 
murmur over the aortic area. The lungs and abdomen were normal. The genitalia 
were normal except for a questionable small calculus in the left lobe of his prostate. 
His blood pressure was 132/92 mm. of Hg. X-rays of his spine showed more ad- 
vanced ochronotic changes than his brother’s (figure 3). Films of the hips, knees, 
feet and ankles, shoulders, elbows,-wrists and hands were not remarkable. His lab- 
oratory studies showed alkaptonuria, prostatic pus in large amount, and normal 
phenolsulfonphthalein excretion. 

He was diagnosed: alkaptonuria with ochronosis, osteoarthrosis ochronotica, 
prostatic calculi, and mild diastolic hypertension. (His blood pressure was 145/95 
mm. of Hg on October 12, 1953. Physical examination was unchanged at this time.) 

We were able to examine urine specimens from the two children of the first 
patient, plus specimens from the paternal grandmother as well as two paternal aunts, 
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These were all negative for alkaptonuria. Their only sister was negative, too. Their 
mother was checked by Dr. H. C. Hunt, of Livingston, Alabama, who wrote that her 
blood pressure was 140/80 mm. of Hg, that she had mild osteoarthritis but no evi- 
dence of arteriosclerosis, and that her urine showed no alkapton bodies when tested. 
She had no pigmentation visible. We wrote other members of the family and re- 
ceived reliable reports that there was no alkaptonuria in one paternal uncle and his 
four children, or in a maternal second cousin and his three children. None of those 
questioned knew of any obvious pigmentation or history of alkaptonuria in any other 
member of the large family on either side. Most of the ancestors were relatively long 
lived, although our patients’ father had died of a heart attack and hypertension at 





Fic. 3. Lateral view, lumbar spine, case 2. 


66, and one of his brothers had died at 68 of a heart attack. The mother had had 
a brother who dropped dead of a heart attack in his forties. All of the other aunts 
and uncles are living and well in their very late sixties or seventies, and the paternal 
grandmother is 100 years old now and still living. 


DISCUSSION 


From the clinical standpoint, persons with ochronosis are most likely to see 
a physician because of arthritis. The picture is similar to osteoarthritis, usually 
with involvement of the spine, although other joints are frequently involved also. 
The deposition of homogentisic acid seems to cause premature degeneration of 
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articular cartilages. Such cartilage becomes highly friable and easily cracked, 
and is separated readily from the subchondral bone. These detached fragments 
may form joint mice, or may even cause a proliferative synovitis.‘ The pig- 
ment may also be deposited in tendons, ligaments, intervertebral discs, sclerae, 
atheromatous plaques, or even in smooth, striated or cardiac muscle. Calcifica- 
tion or ossification may occur in these degenerated areas.* 

The roentgen changes are of prime importance in recognizing ochronotic 
arthropathy and are frequently characteristic enough to lead to the diagnosis, if 
the possibility is kept in mind. No roentgenologic evidence is present at first, 
but later, in the spine, the intervertebral cartilage degenerates and becomes 
very thin so that the interspaces become greatly narrowed. In many of the 
intervertebral cartilages extensive calcification takes place, producing a distinc- 
tive elliptical wafer-like appearance in the lateral views. Osteophytic lipping 
may be almost absent, or extreme. Calcification of the vertebral ligaments may 
occur, but this is never of the type seen in rheumatoid spondylitis. 

Degenerative changes may occur in the peripheral joints also, and this is 
seen most frequently in the shoulder. As the cartilage of the shoulder joint is 
damaged the joint space becomes narrowed. There are hypertrophic changes 
involving the head of the humerus. This is significant, since ordinary osteo- 
arthritis usually does not affect the shoulder joints. At times the change is so 
great as to cause flattening of the head of the humerus. In peripheral joints af- 
fected by ochronosis, punctate deposits of calcium sometimes are seen in the 
periarticular tissues. The small joints of the extremities usually show only 
periarticular swelling of soft tissue. Occasionally there are punched out lesions 
similar to those of gout.* ° 

The relation of ochronosis to cardiovascular disease is still not clear. Both 
of our patients showed evidence of hypertensive disease, although it was quite 
mild in the older brother, who had the more extensive arthritis. In 1910, Bed- 
dard * tabulated the reported, autopsied cases of non-carbolic ochronosis. Of 11 
cases, the only one not showing significant cardiovascular disease was one with 
widespread tuberculosis. However, the cardiovascular lesions in eight patients 


‘were chronic mitral and aortic vavulitis, while another showed an aortic aneurysm 


and the tenth had an aneurysm of the left ventricle. The ages of the patients 
ranged from 31 to 77 years, with an average of 53.5 years. 

Most of the cases reported since then do not even mention the cardiovascular 
findings, and so we can assume that they were not important clinically. Very 
few autopsy reports have been published in recent years; however, of four au- 
topsy reports recently published,” * three patients died of myocardial infarction 
and one had a cerebral infarction. Most of these patients showed extensive 
generalized and coronary arteriosclerosis, plus pigmentation and calcification in 
the valves and the annulus of the aortic and mitral valves. Most of these patients 
lived a normal life span. In earlier reports, Young’s patient died of uremia ° 
and Bauer’s patient died at 50 of heart failure. 

We can only speculate as to whether ochronosis leads to premature arterio- 
sclerosis and chronic valvular disease, or whether (as suggested by Beddard *) 
the cardiovascular changes, by interfering with renal excretion, may help to pro- 
duce a retention of aromatic substances in the body which may be deposited 
gradually as ochronosis pigment. 
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Calculi have been noted in a number of cases in the prostate,” ® ** bladder,” 
and in the urethra in one case.° These have been black in color, and usually 
multiple. They are often calcified and visible on roentgenograms. The pres- 
ence of black urinary concretions should suggest to the urologist the possibility 
of ochronosis. 

The ocular pigmentation should be mentioned because its presence may be of 
great diagnostic aid, and ignorance of it may be tragic. In one reported instance 
it led to enucleation of the only eye of a patient (who had lost his other eye due 
to trauma previously) because of the mistaken diagnosis of melanosarcoma! ™ 
The ochronotic pigment is described as occurring typically in the medial or 
lateral aspect of the sclerae, varying in size from that of a pinhead to a bean, and 
in color from brown to blue or brown-black.’* In shape it may be triangular, 
circular, vertical striped or like parentheses including the corneas. 

The pigment was present in every case (except one) described since 1910. 
Apparently the avascularity and sluggish metabolism of the sclerae account for 
the formation and storage of homogentisic acid, as occurs elsewhere in the body. 
The localization of the scleral spots to the palpebral fissures must be related to 
the catalytic action of light in stimulating pigment formation in exposed areas 
of the body. The ocular findings have been reported in younger patients than 
the other manifestations of ochronosis (as early as 23 years of age).’® 

Besides the grossly visible scleral pigmentation, there is characteristic corneal 
involvement recognizable with the slit lamp, where one can see in the superficial 
layers near the temporal and nasal limbi discrete brown pigment spots like oil 
droplets on water.‘* Other than in the eyes, the pigment is most frequently noted 
in the cartilages of the ears, where it usually appears bluish in color. It is best 
detected early by transillumination. Pigment is also noted in the alae nasae, or 
in the tendons of the forearms and hands. Sometimes it causes discoloration of 
the axillae, and the perspiration may be brown or black. The tympanitic mem- 
brane as well as the cerumen may be darkly pigmented. 


LABORATORY TESTS 


While chemical identification of homogentisic acid in the urine is necessary 
for incontrovertible diagnosis, a secure clinical diagnosis is easily made by simpler 
procedures. The urine is usually normal in color if acid when passed. Simple 
alkalinization of the urine will cause it to turn very dark brown or black in color 
instantly. It will also turn dark if allowed to stand overnight, and the color 
changes can be observed to begin at the surface of the specimen as oxidation 
takes place. When ferric chloride solution is added dropwise to the urine an 
evanescent blue color appears. The usual urinary sugar tests give a reaction 
which might be mistaken for glycosuria, if one does not note that the color is 
atypical due to’a dark supernatant fluid. The Fishberg test is simple, too.** In 
this test, the urine is made strongly alkaline with sodium or potassium hydroxide 
and dropped on regulation sensitized photographic paper, which should turn 
coal black instantly in the presence of homogentisic acid. This may be done in 
full daylight. Homogentisic acid is chemically related to photographic devel- 
opers, and a photograph of an alkaptonuric patient has actually been developed 
in his own urine!**_ Dr. Fishberg states that she has encountered no false- 
positive reactions in any other urine specimens tested over a ‘period of eight 
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years. We found that the test worked best if the non-alkalinized urine was 
placed on the photographic paper and then a single drop of potassium hydroxide 
was dropped onto the urine. An immediate black circle appeared beneath this 
drop. When we tried according to her technic, we did not get a positive reaction 
with the urine of either of our patients. 

It has been stated that alkapton bodies in the urine will cause it to fluoresce 
under the Wood light." We have tested this phenomenon on our patients and 
have discarded it. We have observed all variations of fluorescent colors in many 
patients with and without disease, and have noted no difference in urine which 
was strongly positive for homogentisic acid by other tests. 


THERAPY 


Therapeutic measures have not been successful. Ascorbic acid deficiency will 
lead to homogentisuria in guinea pigs fed a diet high in phenylalanine and tyro- 
sine. Therefore, ascorbic acid therapy has been tried in humans but has usually 
been ineffectual in reducing the excretion of homogentisic acid. We tried our 
first patient on large doses of ascorbic acid, up to 2.5 gm. daily, without ap- 
parently lessening the alkaptonuria. 

In several reported cases, liver injections did stop the alkaptonuria for a few 
days,* ** so one of our patients was given liver extract, 2 c.c. daily (containing 
20 micrograms of vitamin B,, per cubic centimeter), without altering the alkap- 
tonuria. Others have tried liver, as well as nicotinic acid, thiamine chloride, 
riboflavin, pyridoxine, adrenal cortical extract and tyrosinase, without benefit.* 

General symptomatic measures are helpful, of course, An orthopedic belt 
has been helpful to both of our patients, and acetylsalicylic acid has done about as 
much good as the other anti-rheumatic drugs. 


SuMMARY 


Two patients with ochronosis and alkaptonuria have been presented. 

The clinical aspects of the disease have been reviewed and the radiographic 
and laboratory diagnostic tests have been discussed. 

At present, no effective therapy has been advanced for this congenital error 
in metabolism. 
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EPILEPSY ASSOCIATED WITH SEASONAL 
ALLERGIC RHINITIS * 


By SHELDON G. CoHEN, M.D., and Epwarp R. Janjician, M.D., F.A.C.P., 
W: ilkes-Barve, Pennsylvania 


INTRODUCTION 


EPILEpPsy can and does exist in allergic people without any evidence to sug- 
gest that the epileptic and allergic states are other than two coexisting but sepa- 
rate and distinct entities occurring in the same patient by chance. However, 
on occasion, study of a patient has aroused’ suspicion that allergy may be play- 
ing an etiologic role in the production of epileptic symptoms. That allergy may 
be an unusual but important causal factor in some cases of epilepsy has been con- 
sidered and mentioned in standard textbooks of both allergy * and neurology.? 
This subject has recently been extensively reviewed by Davidson.’ Briefly, the 
clinical evidence for this suspected causal relationship can be summarized from 
these numerous case reports * as follows: 


1. Allergic and epileptic attacks occurred simultaneously. 

2. Epilepsy did not recur when the allergic symptoms ceased. 

3. Epilept.c attacks were precipitated upon exposure of the patient to the 
suspected allergen. 

4. Further epileptic attacks subsided when the suspected food allergen was 
removed from the diet or after the patient had been treated by desensitiza- 
tion procedures to the suspected inhalant allergens. 


* Received for publication March 15, 1954. 
From the Veterans Administration Hospital, Wilkes-Barre, Pennsylvania. 
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Recently a patient has come to our attention in whom it was felt that allergy 
might be playing some partial etiologic role in the production of epileptic symp- 
toms. Electroencephalographic tracings recorded during deliberate exposure 
to a known offending allergen, and again following symptomatic allergic treat- 
ment, tended to add further evidence to this clinical impression. Since previous 
case reports * have been lacking in confirmatory diagnostic studies, it was felt 
that reporting this case with confirmatory electroencephalograms might be of 
value in contributing objective evidence to this otherwise unestablished and still 
controversial point. 


Case REPoRTS 


History: The patient, a 40 year old white male carpenter, was admitted to the 
Veterans Administration Hospital, Wilkes-Barre, Pennsylvania, on June 2, 1953, 
with the chief complaints of abdominal pain, convulsions and seasonal nasal symptoms. 
Eleven years previously he had developed epigastric pain which was subsequently 
attributed to a duodenal ulcer, diagnosed on the basis of gastrointestinal x-ray series. 
Since that time he had experienced periodic remissions and exacerbations of epi- 
gastric pain, nonradiating, usually occurring one to two hours after meals, and 
always responding to antacids and antispasmodic drug therapy. The present exacer- 
bation had begun about two months prior to the present hospital admission. There 
were no other associated gastrointestinal symptoms. In August, 1939, approximately 
14 years previously, while stationed in the Army at Fort Belvoir, Virginia, he had 
experienced his first convulsive episode, which as a result of diagnostic studies and 
observation at an Army hospital was subsequently diagnosed as grand mal epilepsy. 
Since then, convulsive episodes had been occurring at irregular intervals but relatively 
infrequently during winter months, varying from one every two months to one every 
six months. However, during the late summer months, in association with symptoms 
of seasonal hay fever, he experienced epileptic convulsions more frequently, at least 
once weekly, and more recently once every two to three weeks while taking Dilantin 
Sodium. For the most part the attacks occurred after he fell asleep, and he had been 
told that he awakens during the night with a yell, tosses out of bed, salivates and 
“foams at the mouth,” and that the extremities undergo convulsive movements. Later, 
on regaining consciousness, he notes nausea and “dizzy sensations.” On several 


- occasions bodily injury had resulted. He had also noted some increased tendency to 


lethargy, drowsiness and mild difficulty in memory. Since 1939 he had been taking 
Dilantin Sodium capsules one, two to three times daily. This therapy had diminished 
the frequency and severity of the attacks but was not able to abolish them com- 
pletely. There was also a history of irregularly occurring headaches, occasionally 
unilateral and often involving the “entire top of the head,” throbbing in character, 
often associated with aching and spasm of the neck muscles, preceded by an aura of 
bright spots in front of the eyes and lasting for a few hours at a time. In August, 
1939, at the same time he developed his first epileptic convulsion, he experienced his 
first symptoms of seasonal hay fever. Since then he had noted perennial nasal 
symptoms, consisting of mild sneezing and rhinorrhea on arising in the morning, and 
clearing during the remainder of the day. During the early summer months of May 
and June there was some mild increase in sneezing and nasal discharge, and from mid 
August until the fall there appeared marked symptoms of lacrimation, ocular itching 
and redness, nasal itching, profuse watery nasal discharge, sneezing and intermittent 
nasal obstruction. There was no history of asthma, urticaria, infantile eczema, drug 
reactions, food intolerances related to gastrointestinal symptoms, headaches, epileptic 
seizures or nasal symptoms, or any other associated allergic manifestations. Systemic 
review was otherwise negative. Past history was negative for illnesses other than 
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usual childhood contagious diseases which specifically were not known to the patient. 
The family history, of which the details were not too well known, was negative for 
epilepsy, other convulsive disorders or neurologic diseases, and diseases. of allergy. 

Physical examination revealed a well developed, well nourished 40 year old 
white male, not appearing acutely or chronically ill. Blood pressure was 120/84 mm. 
of Hg. The only positive physical finding was limited to the nose, which showed 
- a pale and edematous nasal mucosa with scant amounts of serous secretion. The re- 
mainder of the complete physical examination was within normal limits, and there 
were no abnormal neurologic findings. 

Laboratory and X-ray Studies: White blood cells, 10,550; differential count: 
polymorphonuclear neutrophils, 81; lymphocytes, 17; eosinophils, 2; red blood cells, 
4,900,000; hemoglobin, 14.1 gm.; urinalysis, negative; serologic tests for syphilis, 
negative; gastric analysis, maximum free acidity of 31 degrees without stimulation. 
Nasal smear showed eosinophils. Electrocardiogram, normal tracing. X-ray of the 
chest, upper gastrointestinal series and gall-bladder series were negative. Stereoscopic 
x-ray of the skull showed some shortening of the anterior clinoids, but there were no 
other abnormalities. X-rays of the paranasal sinuses visualized a small osteoma 
in the left frontal sinus without any pathologic changes; the remaining sinuses were 
clear. 

Skin Tests: Four plus intradermal reactions to dust, cabbage, peach, rye, spinach, 
peanut and ragweed pollen; 3 plus reactions to feathers, tobacco, wool, banana, buck- 
wheat, lima bean, beef, clam, cod, cornmeal, flounder, oat, orange, green pea, pepper, 
potato, tomato, wheat; 2 plus reactions to cattle hair, dog, flaxseed, glue, orris root, 
rabbit hair, silk, alternaria, hormodendrum, apple, egg, milk, oat, pork, salmon, 
timothy, orchard grass and plantain pollens. 

Electroencephalographic Findings: 1. Basic pattern; prior to hyperventilation 
the dominant pattern is irregular moderately low voltage, 10 and 12 per second in the 
frontoparietal leads, fairly high voltage 8 per second activity in the occipital leads, 
and occasional showers of high voltage, irregular, slow 4 and 6 per second bursts 
more apparent in the frontoparietal leads bilaterally. Following two minutes of 
hyperventilation (figure 1A), there is moderate build-up with no evidence of focal 
abnormalities. 2. Sleep pattern following administration of Seconal; the dominant 
pattern is long runs of irregular, fairly symmetric 7, 8 and 10 per second activity 
throughout all leads and short runs of regular, somewhat symmetric low voltage 10 
per second activity, interposed between which are fairly symmetric high voltage 4 
per second and slower waves more apparent in the frontoparietal area. This is fol- 
lowed by showers of symmetric high voltage 6, 7, 8 per second activity, with no 
evidence of focal discharges. 3. Special studies, demonstrating the pattern of simul- 
taneous electroencephalographic studies during exposure to an offending allergen, and 
following therapy for allergic symptoms: Utilizing both bipolar and monopolar tech- 
nics, the electroencephalogram revealed no alteration from the basic pattern described 
in (1). The usual marked build-up was noted after two minutes of hyperventilation 
(figure 1A). Ragweed pollen was then inhaled through the nares for approximately 
12 seconds, and the patient developed symptoms of lacrimation, conjunctival injection, 
rhinorrhea, sneezing and nasal obstruction. Simultaneously, the electroencephalo- 
gram showed bursts of high voltage, fast spiked activity, followed by some 10 seconds 
of irregular high and low voltage 4, 6 and 8 and 14 per second waves throughout all 
leads (figure 1B). The patient then was given 3 c.c. of Benadryl (30 mg.) intra- 
venously, following which there was marked relief of the ocular and nasal symptoms. 
Following this injection of Benadryl, the dominant pattern of the electroencephalo- 
gram showed moderately high voltage, fairly symmetric synchronous 7, 8 and 10 per 
second normal activity throughout both hemispheres (figure 1C). The electroen- 
cephalographic study was repeated a second time. While ragweed pollen was insuf- 
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flated into the nares, with the resulting production of symptoms of lacrimation, con- 
junctival injection, nasal obstruction, serous discharge and sneezing, the same pattern 
as described in the previous episode was recorded (figure 1D). Four minims of 
Adrenalin 1-1,000 were then administered subcutaneously. Within a few minutes the 
ocular and nasal symptoms subsided and the pattern of the electroencephalogram was 
shown to be moderately high voltage, continuous, fairly symmetrical 7, 8 and 10 per 
second normal waves throughout all leads (figure 1E). 4. Effect of anticonvulsive 
and antihistaminic drug therapy: When the electroencephalographic studies were 
repeated following premedication with Dilantin for several days, the dominant pattern 
prior to hyperventilation was high voltage, irregular, fairly symmetric 6, 7, 8, 10 and 
12 per second activity in all leads, with isolated discharges of high voltage symmetric 
4 per second activity. Following two minutes of hyperventilation there appeared long 
runs of high voltage fast spikes throughout both hemispheres, typical of the pattern 
seen in grand mal (figure 1F). However, after the administration of 30 mg. of 
Benadryl intravenously, the abnormal activity gradually subsided and the general 
pattern of the electroencephalogram showed normal activity in all leads (figure 1G). 
5. Control studies: (a) Two typical epileptics, with the usual grand mal electroen- 
cephalographic findings but with no history of allergy, were given ragweed pollen 
inhalations. No change on the electroencephalographic pattern occurred. These 
patients were also given the same dosage of Benadryl and Adrenalin, with no altera- 
tion in the pattern. (b) Two epileptics, with normal electroencephalographic findings, 
were given ragweed pollen inhalations with no alteration in the normal electroen- 
cephalographic patterns. The same dosage of Benadryl and Adrenalin was given with- 
out altering the electroencephalographic pattern. (c) Two patients with a history of 
seasonal pollen allergic manifestations, but with normal electroencephalographic trac- 
ings, were given the offending ragweed pollen inhalations, with no change noted in the 
electroencephalographic tracings during the presence of ocular and nasal symptoms. 
The same amount of Benadryl and Adrenalin was again administered, but with no re- 
sultant alteration in the normal electroencephalographic pattern. 


DIscussiIon 


Diagnostic studies, including an allergy survey and neurologic evaluation, 
confirmed by electroencephalographic recordings, established the following diag- 
noses in this patient: (1) allergic rhinitis; (2) chronic brain syndrome, associ- 


‘ated with convulsive disorder (grand mal epilepsy) ; (3) migraine. The ques- 


tion then arises as to the possibility of any relationship between the allergic state 
and the neurologic syndrome, for temptation to speculate in this regard is al- 
ways present when two conditions coexist in the same patient. The clinical 
impression of an existing relationship in this instance was based upon the follow- 
ing points in the patient’s history: (1) the development of the first symptoms of 
epileptic seizures in association with the first onset of symptoms of seasonal al- 
lergic rhinitis due to ragweed pollen sensitivity; (2) the annual seasonal in- 
crease of frequency and severity of epileptic seizures during the late summer 
months, associated with seasonal symptoms of ragweed hay fever, as contrasted 
with the relative infrequency of both the allergic nasal symptoms and the neuro- 
logic symptoms during the remainder of the year; (3) the more effective con- 
trol of epileptic symptoms by the use of an antihistaminic drug over that of 
Dilantin Sodium alone when these agents were used to effect symptomatic re- 
lief of seasonal allergic nasal and occular symptoms. These clinical points are 
suggestive of a causal relationship between the allergic state oi this patient and 
his symptoms. of epilepsy, similar to those in other reported case studies. In 
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these,* cause and effect are suggested by the simultaneous appearance of epilepsy 
and allergic symptoms; the appearance of epileptic symptoms after exposure to 
suspected allergens; and the disappearance of epilepsy after trial elimination 
diets, avoidance or desensitization procedures. Davidson * in a recent extensive 
review cited the evidence for and against an allergic etiologic role in epilepsy. 
A possible relationship between pollen allergy and epilepsy as may exist in this 
patient has been suspected in previously reported cases by Rowe,* Forman ° and 
Hoersch.* However, in the patient reported here the findings by electroen- 
cephalographic studies are against the possibility of two distinct independent 
coéxisting conditions in the same patient, and provide evidence for more than 
just suspicion on the basis of clinical findings alone. The electroencephalogram 
showed a cerebral dysrhythmia, and upon exposure to a proved offending al- 
lergen (the inhalation of ragweed pollen), not only did the patient develop typi- 
cal symptoms of allergic rhinitis, but simultaneously the electroencephalographic 
recordings also showed a marked increase in the abnormality, a pattern typical of 
grand mal. Several investigators +” ?* have previously studied electroencephalo- 
graphic patterns in patients with various allergic diseases. The results, how- 
ever, have been inccnclusive, with no one typical pattern established for the al- 
lergic state, since the electroencephalograms of these patients showed gradations 
between normal records and various dysrhythmias of focal and diffuse patterns. 

It is of importance to note that when the medications Adrenalin and Bena- 
dryl, often used routinely to effect symptomatic relief in allergic disorders mani- 
fested by capillary dilataticn and edema, were administered parenterally to this 
patient in the midst of his allergic attacks and simultaneous recorded dysrhythmia, 
the response was dramatic. For at the time these agents brought about im- 
mediate relief of the clinical symptoms of allergic rhinitis, the electroencephalo- 
graphic record changed to normal patterns (figures 1B, C, D, E). Two points 
are of interest here: First, after the administration of either Benadryl or Adrena- 
lin, the normal pattern which ensued had not been previously observed even be- 
fore the patient’s exposure to ragweed pollen. Second, control of the cerebral 
dysrhythmia of the grand mal type could be effected by antiallergic and/or 
antihistaminic medication, whereas standard anticonvulsant therapy alone, such as 
barbiturates and Dilantin Sodium (figure 1F), was relatively ineffective in this 
regard. This is of especial importance in view of the studies of McGavack, 
Elias and Boyd,'* who reported an increase in the frequency of seizures when 
Benadryl was given to patients with grand mal epilepsy, and of Churchill and 
Gammon," who also found that Benadryl induced seizures in some patients with 
grand mal epilepsy, although it did decrease the electrical abnormality and in- 
cidence of seizures in petit mal. Swinyard, Jolley and Goodman * found that 
Benadryl and Pyribenzamine modified the maximal electrical seizure pattern in 
rats but failed to prevent Metrazol convulsions. In contrast with the case de- 
scribed here, Criep and Aaron ** noted that in electroencephalograms taken on 
a few individuals receiving antihistaminics there was a sporadic increased fast 
activity superimposed on normal alpha rhythm with occasional lowering of the 
amplitude of the waves. Gibbs and Maltby ?* report that Adrenalin produces a 
shift to the fast side with a reduction in total voltage level in the normal 
electroencephalogram. ; 

The results of the studies conducted on this patient, including the basic 
electroencephalographic pattern, its increase in gross irregularity of the grand 
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mal pattern during the development of an allergic state following exposure to 
ragweed pollen, its failure of control on anticonvulsive therapy alone, and the 
development of a normal pattern after relief was obtained with antihistaminic 
and symptomatic antiallergic therapy, suggest the following clinical state: Ap- 
parently the patient had a basic cerebral dysrhythmia resulting in idiopathic 
epilepsy, grand mal type. However, the allergic factor responsible for the 
production of symptoms of seasonal allergic rhinitis likewise may have served as 
a major etiologic factor in the production of epileptic symptoms as well as those 
more clearly attributable to nasal allergy due to ragweed pollen. Control stud- 
ies suggest the specificity of action of ragweed pollen, Benadryl and Adrenalin in 
this instance, for there were no changes noted in the electroencephalographic 
patterns of other patients with either idiopathic epilepsy or ragweed hay fever to 
whom were administered ragweed pollen by nasal insufflation, Benadry! intra- 
venously, or Adrenalin subcutaneously. 

As to the pathologic mechanism involved, one can only hypothesize that per- 
haps in this unusual instance the cerebral blood vessels may also have been 
capable of responding to an allergic stimulus to the same extent as those vessels 
found in the more usual “shock tissue,” the nasal mucous membrane. This 
could conceivably result in vasodilatation and subsequent cerebral edema, which 
would further aggravate an already existing cerebral dysrhythmia perhaps due to 
other causes. Though this is only a matter for speculation, it is interesting to 
note the action of Adrenalin in this patient in affecting a normal electroencephalo- 
graphic pattern while bringing about symptomatic relief of the symptoms which 
had been produced as a direct result of vasodilatation and edema in the nasal 
mucosa. For any constriction action of Adrenalin on normal cerebral blood ves- 
sels is a weak one.** The direct observation of Kennedy, Wortis and Wortis *° 
on the brain cortex of a patient during an epileptic seizure, showing the initial 
whitening of the cortex, later replaced by venous engorgement, has suggested the 
possibility of a local cerebral vasomotor basis for epilepsy. The patient reported 
here may fall into that small group of whom Cooke ' feels “a certain few cases 
with convulsive seizures represent allergic cerebral reactions but [this] does not 


mean that idiopathic epilepsy in general is to be regarded as a disease of allergy,” 


or, as suggested by Davidson,® “In some individuals the epileptic attacks may 
have several causes codperating to produce them. Among the unknown causes, 
allergic factors may be an influencing factor, precipitating factor, or even a de- 
terminative factor.” Though a relationship has been established in this in- 
stance between ragweed pollen sensitivity and the cerebral dysrhythmia of epi- 
lepsy, and a therapeutic response with antihistaminic and antiallergic drug 
therapy in both conditions has been demonstrated, it will be of importance and 
interest to follow this patient’s further course after allergic management, includ- 
ing specific desensitization measures. 


* SUMMARY 


A case is presented of a patient in whom symptoms of epilepsy were associ- 
ated with symptoms of seasonal allergic rhinitis due to sensitivity to ragweed 
pollen. Abnormal electroencephalographic patterns of the grand mal type were 
recorded in the patient following inhalation of ragweed pollen. These abnor- 
malities disappeared and a normal pattern ensued after the administration of 
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Benadryl or Adrenalin. The possible relationship of allergy to epilepsy is 


discussed. 
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ALLERGIC PNEUMONITIS DURING CHEMOTHERAPY FOR 
TUBERCULOSIS: REPORT OF TWO CASES DUE 
TO PARA-AMINOSALICYLIC ACID * 


By Rosert J. Atwett, M.D., and Joun A. Prior, M.D., F.A.C.P., 
Columbus, Ohio 


THE increasing use of streptomycin and para-aminosalicylic acid (PAS) in 
the treatment of pulmonary tuberculosis makes awareness of possible toxic reac- 
tions to these drugs important to the physician. Toxic effects are uncommon 
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with present dosage schedules but do occur, and they must be recognized before 
serious harm is done to the patient. 

Finland and Weinstein ' have recently reviewed the reactions to antibiotics, 
including streptomycin, and Warring and Howlett * have reviewed the literature 
concerning reactions to PAS. Both streptomycin and PAS are capable of pro- 
ducing reactions quite similar but, in addition, streptomycin specifically may 
produce eighth nerve damage, while PAS frequently causes irritation of the 
gastrointestinal tract. Warring and Howlett? and Morandi et al.* have re- 
ported cases of transient pneumonitis due to PAS. 

Two cases of transient allergic pneumonitis are reported here. Both patients 
exhibited fever, nausea and malaise. One also experienced headache, dermatitis, 
myalgia and recurrent leukocytosis and eosinophilia, while the other had abdomi- 
nal tenderness. Both patients were receiving streptomycin and PAS as specific 
treatment for tuberculosis. 


Case REportTs 


Case 1. This 15 year old white girl was admitted to the Ohio Tuberculosis Hos- 
pital on August 5, 1952, with a history of pleuritic pain in March, 1950. In May, 
1952, a chest roentgenogram revealed a pulmonary lesion. She had been exposed 
to tuberculosis by contact with her uncle but was asymptomatic on admission. 

Physical Examination: No abnormalities noted. 

Laboratory Findings: Hemoglobin, 11.6 gm.; white blood cells, 6,500, with 
differential consisting of 49% segmented neutrophils, 26% nonsegmented forms, 1% 
basophils, 2% monocytes and 22% lymphocytes. Sedimentation rate was 39 mm. per 
hour (Wintrobe). Admission gastric culture was positive for Mycobacterium 
tuberculosis. Roentgenogram of the chest revealed a mottled density in the left first 
and second anterior interspaces, with streaking to the left hilum. Tuberculin skin 
test was positive. This was felt to be compatible with the diagnosis of minimal pul- 
monary tuberculosis. 

Course in the Hospital: On the sixth hospital day the patient was started on 
sodium PAS in an initial dose of 4 gm. This dosage was gradually increased over 
an eight day period to 12 gm. per day in four divided doses. Streptomycin sulfate 
(1 gm. twice a week) was started on the eighth hospital day. On the twenty-first 


" hospital day there was noted a low-grade fever which gradually increased to a maxi- 


mum of 40.4° C. (104.6° F.) on the twenty-sixth hospital day. With the onset of 
the high fever the patient complained of severe headache, generalized aching and 
malaise, with loss of appetite. Shortly thereafter she developed a severe urticarial 
skin reaction with petechial phenomena. Within six days after therapy was discon- 
tinued all symptoms and physical findings disappeared, and the temperature returned 
to normal. 

The patient was given intradermal and patch tests for streptomycin and sodium 
PAS, with very equivocal results. After five days, during which time she was 
afebrile, she was given 1 gm. of streptomycin sulfate, with prompt recurrence of all 
of the symptoms previously experienced and elevation of her temperature to 39.6° C. 
(103.2° F.). After her temperature had been normal for four days the patient was 
given 1 gm. of sodium PAS in divided doses and experienced no reaction. On the 
following day she received 4 gm. of sodium PAS, with prompt elevation of her 
temperature to 40.3° C. (104.5° F.), and recurrence of the malaise, headache and 
generalized pain. At this time an increase in her cough was noted, and rales were 
heard at both lung bases. Roentgenogram of the chest at that time revealed mottled 
densities throughout the lower two thirds of both lung fields, with an apparent in- 
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crease in density and size of the pulmonary infiltration on the left (figure 1A). There 
was a leukocytosis of 11,700, with a 16% eosinophilia. The pneumonitis cleared 
rapidly following discontinuance of the PAS (figure 1B). All symptoms and physical 
signs disappeared within 24 hours. 

The patient received no further therapy until the eighty-fifth hospital day, at 
which time sodium PAS was started in small doses and increased over a period of 
46 days to a total dosage of 7 gm. per day in divided doses. At this time the patient 
again experienced severe headache and malaise, which persisted in spite of reduced 
drug dosage, and she finally refused to take any further medication. At this time 
there was an elevation of temperature to 39.5° C. (103° F.), and again an eosinophilia 
of 15% was noted, although the leukocyte count remained at 4,500. There was, 
however, no pneumonitis associated with this reaction (figure 2). 


Highest 
daily 
Temperature 





Fic. 2. Case 1. Patient’s course in the hospital. Temperature is recorded in °C. The 
hospital days are indicated at the bottom. No history of allergy could be obtained. 


The patient was finally established on dihydrostreptomycin (1 gm. twice a week) 
and isoniazid (300 mg. per day) on the one hundred seventy-fourth hospital day, with- 
out further reaction. 

There was no history of allergy in this patient or in her family. Gastric cul- 
tures continued intermittently positive for tubercle bacilli. There was no relation 
of the fever and symptoms to salicylate therapy, other than PAS. 


Comment: This patient exhibited marked febrile reactions to both streptomy- 
cin sulfate and sodium PAS given independently. The dermatitis occurred when 
the patient was on combined chemotherapy, and the headache, myalgia and fever 
recurred when either drug was given alone. The pneumonitis, myalgia and 
headache occurred when she was given sodium PAS alone in small doses, but 
did not recur when sodium PAS was increased over a long period of time. 
This case, then, represents hypersensitivity to both streptomycin sulfate and so- 
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dium PAS, with development of a transient pneumonitis associated with 
eosinophilia (Loeffler’s syndrome *) when given sodium PAS alone. 


Case 2. A 31 year old male physician was admitted to the Chio State University 
Hospital on November 19, 1952, at which time he complained of fever, headache and 
pain in the abdomen. While in the Navy in 1944 he had developed a small tuberculous 





Fic. 3A. Case 2. Admission roentgenogram revealed diffuse patchy infiltrate about the 
periphery of the lung fields. 


lesion in the right first anterior interspace, and this was treated with bed-rest in a 
Navy Hospital for six months. Following discharge from the service he had been 
studied with chest roentgenograms and sputum or gastric washings every four months. 
There had been no significant change in the appearance of the pulmonary lesion, and 
all sputa and gastric washings had been negative. 

On the chest roentgenogram taken on November 5, 1952, there was definite 
enlargement of the pulmonary lesion suggesting reactivation. As a consequence, he 
was placed on bed-rest at home and was started. on chemotherapy consisting of strep- 
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tomycin sulfate (1 gm. every three days) intramuscularly and PAS (12 gm. per 
day). After seven days of therapy (three days prior to admission), the patient be- 
gan to have vague abdominal discomfort, made worse by eating. The next day he 
noted nausea without vomiting. He had further noted that his stools were very light 
yellow in color and tended to be somewhat loose. On the day prior to admission he 
had one very large, foul smelling stool. The pain in the abdomen became progres- 





Fic. 3B. Case 2. Roentgenogram four days later revealed complete clearing of the 
pneumonitis. Only the small tuberculous lesion at the right apex remains. 


sively worse and more diffuse over the abdomen. During the 24 hours prior to ad- 
mission a severe headache developed, and on the day of admission he began to have 
chills and fever, with a temperature of 38.6° C. (101.5° F.) while at home. He also 
noted the onset of cough, which was nonproductive but very irritating. 

Physical Examination: Temperature, 38.1° C. (100.6° F.); pulse, 90; respira- 
tions 20. The patient appeared in distress, complaining of severe abdominal discom- 
fort which tended to be cramping in nature. Significant physical findings were: a 














196 ROBERT J. ATWELL AND JOHN A. PRIOR 


few moderately enlarged inguinal lymph nodes; occasional rhonchi heard on the 
posterior inferior aspect of the chest; a soft systolic murmur over the mitral area 
of the heart; liver edge palpable just below the right costal margin; and diffuse 
tenderness without spasm over the entire abdomen, most marked in the epigastrium. 

Laboratory Studies: White blood cells, 19,350, of which 94% were neutrophils, 
5% lymphocytes and 1% eosinophils. Hemoglobin, 16.6 gm. Sedimentation rate 
(Wintrobe), 4 mm. in one hour. Hematocrit, 50 vol. %. Urinalysis, normal. 
Heterophil agglutination, 1:28. Concentrated smears of two sputum specimens did 
not show tubercle bacilli. 

The blood count on the third hospital day revealed 5,000 white blood cells, of 
which 68% were neutrophils, 6% eosinophils, 23% lymphocytes and 9% monocytes. 
Hemoglobin was 17.2 gm. 

Chest roentgenogram taken at the time of admission showed peculiar rounded, 
nodular lesions about 2 cm. in diameter scattered throughout the periphery of both 
lung fields, sparing the central portions (figure 3A). The bronchovascular markings 
were accentuated. The hilar shadows were not remarkable, and no change was 
noted in the small tuberculous lesion seen in the right first interspace. 

At the time of admission it was felt that this represented an allergic reaction 
to the medication and, as a consequence, orders were given to discontinue the PAS. 
The patient continued to receive injections of streptomycin (1 gm. every three days) 
during his hospital stay. He showed rapid improvement and had a relatively com- 
fortable night during the first hospital day, as a result of the administration of 
Nembutal, 0.1 gm. (grains 1.5) and codeine, 60 mg. (grain 1), which were given to 
relieve the cough and headache. By the next morning the sharp abdominal pains 
had disappeared, although he still had some mild headache and anorexia. There was 
a marked diminution in the abdominal discomfort, although mild tenderness on deep 
palpation remained in the epigastrium. By the end of the first 24 hours in the hospital 
the patient’s temperature had returned to normal, and he felt completely relieved of 
all of his symptoms except that he still had mild headache when he sat up. By the 
second hospital day he had apparently recovered completely. On the fourth hospital 
day all of the previously noted soft, round densities seen in the periphery of the lung 
fields had disappeared (figure 3B). There had been no change in the tuberculous 
lesion in the apex. He was discharged to his home on the sixth hospital day. 


Comment: This case demonstrated a transient, patchy pneumonitis occurring 
during streptomycin and PAS therapy for tuberculosis. The pneumonitis 
cleared rapidly after PAS alone was discontinued. No leukocytosis was ob- 
served, although on the third hospital day an eosinophilia of 6% was found. 
No other specific etiology for the pneumonitis could be demonstrated. 


SUMMARY 


The ability of PAS to cause hypersensitivity reactions has been well es- 
tablished. Allergic pneumonitis due to PAS has been recognized, but very few 
instances have been reported. Two cases of allergic pneumonitis are reported 
in some detail to call attention to this ever-present possibility. During the course 
of tuberculotherapy the development of fever or any one of a number of allergic 
manifestations should suggest hypersensitivity reaction to the drugs in use. 
Such reactions usually occur after a latent period of seven to 27 days. If the 
drug responsible for these reactions is continued, serious harm to the patient may 
result. However, there is usually prompt disappearance of the untoward reac- 
tion as soon as the medication is discontinued. 
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SPONTANEOUS MYOGLOBINURIA: REPORT OF A CASE 
WITH SYMPTOMS OF MYOTONIA * 


By Harotp R. Hipp, M.D., and Carrott F, Suuxers, M.D., Little Rock, 
Arkansas 


MyoGLosiNuria is a disease characterized by the appearance in the urine of 
myoglobin, a protein resembling hemoglobin found in the muscle sarcoplasm. 
Four different forms have been recognized : * 

1. Myoglobinuria associated with crushing injuries, many cases of which 
have been reported since interest was aroused in this syndrome by Bywaters.* 

2. Haff disease, described in residents living near the sea inlet or Haff in 
Konigsberg, Germany. This disease is supposedly caused by the ingestion of 
fish or eels poisoned by waste products from nearby cellulose factories. 

3. Paralytic myoglobinuria occurring in work horses, which develop the dis- 
ease on resuming work following a period of inactivity during which they have 
continued to eat the same diet that they consumed when performing heavy 
exertion. 

4. Spontaneous myoglobinuria in man. This is a rare disease, only 14 


‘cases having been reported. The etiology of this disease is unknown, although 


several peculiar features have been observed. Kreutzer, Strait and Kerr’ in 
1948 reviewed the literature and reported a case with muscular wasting and weak- 
ness resembling progressive muscular dystrophy and with an elevated urinary 
creatine. A similar case was reported by Louw and Nielson.* Millikan * noted 
an elevated serum potassium during an attack in his case, although this had not 
been observed by others. Hed * found myoglobinuria in three brothers. 

In the following case the patient presented symptoms resembling myotonia 
congenita associated with myoglobinuria. 


Case REporRtT 


A 31 year old white male welder was admitted to the psychiatric service of the 
Little Rock, Arkansas Veterans Administration Hospital on March 24, 1953, with a 
diagnosis of reactive depression for which he was given electroshock therapy on 
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June 17, 1953. Immediately on awakening from this he complained of abdominal 
cramping, generalized muscle soreness, and brawny swelling of the wrists, forearms 
and arms. Dark urine was noticed beginning about two hours after the shock therapy, 
and this continued for about 24 hours. About four hours after the shock therapy the 
urine was mahogany colored. 

Past history revealed that the patient had had difficulty in relaxing his muscles 
after sustained contraction for about 10 years, although he was not sure of the date 
of onset of symptoms. In his work as a welder it was necessary for him to grip his 
instruments tightly, and after periods of this he would have to stop and work his 
fingers slowly to get them fully extended. Sitting or squatting in strained positions 
left him with soreness of the leg or thigh muscles involved. In the Army fellow 
soldiers had frequently tried to get him to engage in wrestling or boxing matches 
because he was a very muscular individual, but he could never engage successfully 
in these sports because his strength was much below the expected, and he had con- 
sidered himself somewhat “muscle-bound.” He volunteered the information that 
he always had most trouble with muscle soreness after resuming work following a 
period of several days’ rest, and had the least trouble when he was working regularly. 
However, he had never noticed dark urine until after admission to the hospital. 

Physical Examination: Patient was a well developed, well nourished white male 
with very heavy musculature. The muscles were well distributed and there was no 
atrophy or localized hypertrophy. In spite of the heavy muscles his strength was 
considerably less than that of the examiners, none of whom was considered to be of 
athletic build. After he had gripped an object tightly for one to two minutes, about 
30 seconds were required for him to extend his fingers. Neurologic examination was 
negative. No evidence of endocrine abnormality was found on examination. Blood 
pressure was 130/88 mm. of Hg. Curvature of the back, back motion and peripheral 
joints were all normal. 

Laboratory Studies: Chest x-ray and intravenous pyelogram were normal. 
X-ray of the back showed narrowing of the disc space between L-3 and L-4, and 
hypertrophic lipping changes of the contiguous margins of these vertebrae. Urin- 
alysis showed a specific gravity of 1.027, albumin negative, sugar negative, micro- 
scopic negative. Hemoglobin was 16 gm., sedimentation rate 9, hematocrit 48. 
White blood count was 8,100, with 58 neutrophils, 38 lymphocytes and 4 eosinophils. 
Blood serologic test for syphilis was negative. Bleeding time was 2 minutes, coagu- 
lation time 1.5 minutes. Serum albumin was 4.4 gm., globulin 2.4 gm. COs com- 
bining power was 63 vol. per cent; serum chlorides, 625 mg. per 100 c.c.; nonprotein 
nitrogen, 32 mg. per 100 c.c.; blood urea nitrogen, 10 mg. per 100 c.c. Creatinine 
was 1.6 mg. per 100 c.c.; serum bilirubin, 0.7 mg. per 100 c.c. Glucose tolerance 
test showed fasting, 115 mg. per 100 c.c.; 1 hour, 185; 2 hours, 124; 3 hours, 95; 4 
hours, 100; 5 hours, 100. Basal metabolic rate was plus 11. Coombs’ test was 
negative, as was the Donath-Landsteiner reaction. Test of red cell fragility showed 
beginning hemolysis at .40, complete at .32. Examination of the urine for porpho- 
bilinogen was negative, and there was no fluorescence under ultraviolet light. Urea 
clearance was normal. 

Special Studies: An attempt was first made to precipitate an attack by having 
the patient exercise only his upper extremity muscles, and he did weight push-ups to 
the point of exhaustion while lying on his back. After this he developed considerable 
muscle tenderness, but no dark urine was excreted. On August 25 he was able to 
precipitate an attack by exercise involving his trunk and lower extremity muscles, 
these exercises being carried out until he became tired. Within two hours he had 
developed generalized tenderness of the muscles involved, and the thigh muscles 
were swollen and tight. No fever developed, however. Reflexes at this time and 
subsequently were unchanged. Dark urine appeared two hours after the exercise and 
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continued for 24 hours. Examination of specimens of this urine revealed an acid 
reaction, 20 to 30 red blood cells and 30 to 40 granular casts per high power field. 
Spectroscopic analysis of a typical specimen is given in table 1. Absorption bands 
for various pigments are given in the reviews by Ross * and by Kreutzer et al.!. At 
times the urine was so dark that it was necessary to dilute it to get accurate readings. 
Spectroscopic examination was carried out using a Model D Beckman spectrophoto- 
meter. These examinations showed pronounced peaks for metmyoglobin (636) and 
oxymyoglobin (582). Serial serum bilirubin determinations were run during the 
attack and for two days after it, and none ran above 0.7 mg. per 100 c.c. A blood 


TABLE 1 
Absorption Bands of Patient’s Urine in Mu 


Maximum Maximum Minimum Maximum Minimum 
636 582 565 544 500 
Metmyoglobin Oxymyoglobin Oxymyoglobin 


sample drawn while the patient was excreting dark urine showed no gross evidence 
of hemolysis and less than 15 mg. of hemoglobin per 100 c.c. of serum. Creatine and 
creatinine excretion studies (see table 2) gave somewhat confusing results, particu- 
larly since the patient had no muscle atrophy. If the patient can be hospitalized 
again, it is planned to get daily determinations over a period of two weeks. 
Treatment: Because of the symptoms resembling myotonia congenita, the patient 
was placed on quinine by mouth. It was found that he could tolerate only 4 grains 
twice a day. Later testosterone propionate, 50 mg. intramuscularly daily, was added. 
This medication improved the patient’s strength subjectively and also improved his 


TABLE 2 


Creatine and Creatinine Excretion Studies in Grams per 24 Hours 
(Patient Weighed 200 Pounds.) 


Creatinine Creatine 
Before attack 2.58 1.17 
While still excreting 
dark urine 2.19 0.5 
11 days after attack 2.231 6.014 
16 days after attack 1.142 0.571 


ability to relax his fingers following gripping. He was then discharged on the above 
quinine dosage, plus methyltestosterone, 10 mg. sublingually three times a day. While 
on this medication he accidentally precipitated another mild attack, with excretion of 
dark urine. At present he is working as a welder, and by carefully calibrating his 
activity is getting along fairly well with no medication. 


DISCUSSION 


A presumptive diagnosis of myoglobinuria can be made if it is found that 
the patient’s serum shows no gross evidence of hemolysis at the time that he is 
excreting a dark urine which gives a strongly positive reaction for blood but with 
few or no red cells... The absence of evidence of hemolysis in the serum is prob- 
ably due to the low molecular weight (17,500) of myoglobin as contrasted to that 
of hemoglobin (68,000), which in turn likely determines the renal threshold of 
these compounds, about 20 and 100 mg. per cent, respectively. It is stated * that 
a hemoglobin plasma level of approximately 40 mg. per 100 c.c. is required to 
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give an appreciable reddish tinge to the plasma. The occurrence of symptoms of 
muscle aching, swelling and/or cramping is in favor of a diagnosis of myo- 
globinuria rather than march hemoglobinuria, the disease with which it is most 
likely to be confused. If spectroscopic examination of the urine is not done, an 
unequivocal differential diagnosis between myoglobinuria and march hemoglobi- 
nuria cannot be made. There is perhaps a tendency to discount the possibility of 
myoglobinuria in cases suspected of having hemoglobinuria, since it was once 
thought that this disease was an extremely rare and rapidly fatal one. Recent 
reports have shown that the disease may be chronic and relatively benign as far 
as affecting kidney function is concerned. While it still is not a disease that is 
encountered every day, it may not be so rare as formerly reported. We have 
been able to find at least two cases reported as march hemoglobinuria which 
appear probably to have been myoglobinuria instead, since neither spectro- 
scopic examination of the urine nor observation for gross hemolysis of the se- 
rum was reported, and since both cases presented symptoms related to the mus- 
cular system (case 1 of Chaiken et al.? and case 2 of Fleming and Kinsman *). 

Our patient appears to be tolerating his disease very well at present, and is 
working at his job as a welder. To date, there hag been no evidence of kidney 
disease, but we are afraid to precipitate further attacks for fear of producing re- 
nal damage. Since this disease has now been reported in several cases with 
diseases of muscles, additional cases should be searched for in patients having pri- 
mary muscle disorders. 


SUMMARY 


A case is reported of spontaneous myoglobinuria in a patient with symptoms 
suggestive of myotonia congenita. Therapy with quinine and testosterone was 
ineffective in preventing attacks, but the patient is doing well on a program with 
emphasis on avoiding long periods of rest followed by heavy exertion. Emphasis 
is placed on the observation that this disease can occur in a relatively mild form. 


BIBLIOGRAPHY 


1. Kreutzer, F. L., Strait, L., and Kerr, W. J.: Spontaneous myohemoglobinuria in man, 
Arch. Int. Med. 81: 249 (Mar.) 1948. 

2. Bywaters, E. G. L., Delory, G. E., Remington, C., and Smiles, J.: Myohaemoglobin in 
urine of air raid casualties with crushing injuries, Biochem. J. 35: 1164 (Nov.) 1941. 

3. Louw, A., and Nielson, H. E.: Paroxysmal paralytic hemoglobinuria, Acta med. 
Scandinav. 117: 424, 1944. 

4. Millikan, G. A.: Muscle hemoglobin, Physiol. Rev. 19: 502 (Oct.) 1939. 

5. Hed, R., as reported by Bjorck, G.: On myoglobin and its occurrence in man, Acta. med. 
Scandinav. Suppl. 226: 53, 1949. 

6. Ross, J. F.: Hemoglobinemia and the hemoglobinurias, New England J. Med. 233: 691 
(Dec. 6) 1945; 233: 766 (Dec. 20) 1945. 

7. Chaiken, B. H., Whalen, E. J., Learner, N., and Smith, N. J.: Variants of “march 
hemoglobinuria,” Am. J. M. Sc. 225: 514 (May) 1953. 

8. Fleming, R. G., and Kinsman, J. M.: March hemoglobinuria, South. M. J. 38: 739, 1945. 





ae a die ee 





; of 
yo- 
ost 


»bi- 
of 
nce 
ent 
far 
t is 
ave 
ich 
ro- 


lis- 
ley 


re- 
ith 








CASE REPORTS 201 


CONVULSIVE STATES AND MULTIPLE SCLEROSIS: 
REPORT OF A CASE * 


By Percy G. Hamttn, M.D., F.A.C.P., Canoga Park, California 


CONVULSIVE seizures—focal, Jacksonian and generalized—occurring during 
the course of or symptomatologically antecedent to multiple sclerosis have been 
but rarely recorded in medical literature. 

Kinnier Wilson,’ however, stated in 1940 that it was important to realize 
that multiple sclerosis must be numbered among the causes of epilepsy. He was 
able at that time to number eight cases collected from the literature and to add 
seven of his own and one of Patrick’s (Journal of Nervous and Mental Diseases 
47, 1918) for a total of 16 recorded cases. Stérring® in 1940 reported an 
additional 13 cases of his own observed among 205 cases of multiple sclerosis seen 
in his clinic between 1933 and 1939. 

The writer searched the literature from 1940 through 1952. No recorded 
cases after those of Storring in 1940 were found until 1947, when Bronisch and 
Rauch ? reported the case of a 24 year old German girl, a child’s nurse. She was 
first seen in the Wurzburg Clinic on August 25, 1945. She had worked until 
August, but late in that month had had dizziness, nausea, vomiting, loss of 
memory and delusional ideation. She ran a quick and stormy course, with 
three widely separated episodes of status epilepticus. Between these episodes 
she showed a Korsakoff-like mental picture and the neurologic findings (pyra- 
midal tract signs and nystagmus) of a multiple sclerosis. She died at Heidel- 
berg October 31, 1946, and came to autopsy. 

There had been considerable debate as to whether this patient represented 
the picture of multiple sclerosis or of a diffuse sclerosis. The clinical, pneumo- 
cephalographic and autopsy findings all tended to confirm the diagnosis of multi- 
ple sclerosis... There was marked atrophy of the right cerebral hemisphere, 
notably in the temporal lobes T, and T,. The ventricles were markedly enlarged, 
and there were patches (plaques) of demyelination, especially in the vicinity of 


- the ventricles. In some of the plaques there were complete structure dissolution 


and cyst formation. Besides these unusual forms of demyelination numerous 
demyelinized spots were found, characteristically at the junction of the gray 
matter cortex with the white matter ' (centrum ovale). 

No additional cases of convulsive states in multiple sclerosis are found in the 
literature from 1947 until 1952, when Williams, Nosik and Hunter‘ reported 
four additional cases. 

The cases of these authors were a 38 year old single white man, a 37 year 
old white married man, a 28 year old white single woman, and a 37 year old 
white married woman. 

These authors postulate subcortical lesions causing a scarring process which 
extends into and involves the cortex, the motor cortex particularly. They cite 
Penfield’s * work in substantiation of this line of thought. Some confirmation, 
certainly, is lent this theory by the pathologic report in Bronisch and Rauch’s 
case and by the autopsy findings in the 50 cases examined post mortem by Zim- 
mermann and Netsky.® These writers found that in the cerebrum the most 


* Received for publication March 26, 1954. 
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common geographic distribution of the characteristic lesions of multiple sclerosis 
was disseminations in the central white matter, though they state that the cortical 
gray matter as well as the basal ganglia was not entirely spared. 

Various types of seizures have been noted, though Jacksonian or focal fits 
predominate in large proportion. These may precede or run‘ concurrently with 
the other manifestations of multiple sclerosis, though there is a striking tendency 
for them to precede and to tend to recede or disappear after the multiple sclerosis 
is fully established.’ Apoplectiform attacks, Jacksonian attacks, sensory and 
motor aphasias, hemiplegic attacks, generalized convulsions and status epilepti- 
cus ° have all been noted, though petit mal or “absence fits” are almost unknown. 
Kinnier Wilson * saw one and Nattrass* another. These appear to be the only 
two known cases of petit mal occurring in multiple sclerosis. 

In the early differential diagnosis, before the unequivocal neurologic signs ap- 
pear, two procedures seem to be of considerable help. One is the colloidal gold 
or mastic curve which shows a shift to the left. A newer, quantitatively standard- 
ized colloidal gold test has been shown to be of considerable value in the diagnosis 
of multiple sclerosis.© The other procedure, pneumoencephalography, rather 
consistently shows dilatation of the ventricular system and one-sided augmenta- 
tion of the surface design over the hemispheres.’ Both of these procedures may 
be entirely justified in diagnostically doubtful cases to prevent unnecessary surgi- 
cal interference or other type of improper treatment or handling. 

There is no apparent correlation between age and seizure incidence. The 
case of Bronisch and Rauch’ was 24, our own case 20 at the time of the ap- 
pearance of the seizures and 23 when the multiple sclerosis was discovered. Two 
of Storring’s * cases were 18 and 20, respectively. Of the four cases reported by 
Williams and his colleagues, the youngest was 28, the oldest 38.° 

The age limits of multiple sclerosis not complicated by seizures seem to en- 
compass the span from the cradle to the grave. Nielsen ® cites Marburg, who 
reported that Wolf alleged that he saw one at birth. Nielsen’s own eldest case 
was 56 when the first symptoms were noted. He died at age 72, and autopsy 
(microscopic sections) were unequivocally multiple sclerosis. 


CasE REpoRT 


A 28 year old single white male, a native of Colorado, was admitted to Camarillo ; 


State Hospital, Camarillo, California, on April 4, 1950. His father was living in 
1950, a cardiac; his mother had died 17 years before, cause unknown. He was the 
youngest of 10 siblings, nine of whom were alive and making adequate social and 
economic adjustment. One brother had been killed in an accident. 

The patient was committed on a Health Officer's Commitment, as follows: “Poor 
social adjustment, lack of insight, history of seizures in the past with incontinence 
of bowels and urine, silly laughter, excessive use of alcohol at times.” There was 
nothing to suggest that the committing physicians had considered multiple sclerosis, 
and the tentative committing diagnostic impression seems to have -been “involutional 
psychosis.” 


The patient knew, however, that he had multiple sclerosis. He said that he ° 


knew the usual hopeless attitude to multiple sclerosis, and that he decided to drink 
himself to death to get it over with. He repents this attitude now, and alleges that 
he is ashamed of himself for ever having entertained it. 

His first convulsive seizure occurred in 1945, when he was 20. One morning 
several months before this, however (November, 1944), before going to work he 
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noticed that the little finger of his left hand started to shake and draw up. Then 
the other fingers and his left fist doubled up. Then his arm flexed, and he developed 
a pain in his left shoulder followed by a “blackout” spell. This was a focal type of 
seizure, with loss of consciousness for an indeterminate period. He described it: 
“My left hand and arm came up in a cramp, and the last thing I remember was my 
head hitting the floor. When I came to, saliva was running down my face. There 
was a lot I don’t remember.” 

His next seizure occurred about one and one-half years after the first one: “I 
boarded a streetcar to go home. I rode some five or six blocks. I had an awful 
coffee taste in my mouth. I knew something was coming on. I pushed the buzzer 
(streetcar) to get off. I don’t remember getting up to go to the car door, but I 
must have gotten out of the car door and had a seizure then. When I came to my 
senses, I was in the General Hospital (Denver). My face was all bandaged up. I 
was walking with a cane at that time. My left leg didn’t percolate right.” He bit 
his tongue and was incontinent of urine and feces in these attacks. 

On April 5, 1948, he was admitted to St. Luke’s Hospital, Denver, Colorado,* 
and was discharged on April 11, 1948. At that time apparently definitive diagnosis 
was not made. He was re-admitted on May 16, 1948, and after detailed laboratory 
and neurologic studies the diagnosis of multiple sclerosis was firmly established. 

The other tests at St. Luke’s included electroencephalography, pneumoen- 
cephalography, laboratory studies of the spinal fluid, and detailed neurologic studies. 

The pneumoencephalogram showed dilatation of the ventricular system, par- 
ticularly of the third ventricle, and evidence of internal hydrocephalus. The col- 
loidal gold curve of the spinal fluid was 55542100. Notes on neurologic examination 
on May 16, 1948: “Clinical picture rather typical of multiple sclerosis. Zone one 
colloidal gold curve, nystagmus on lateral and upper gaze, dysarthria slight but 
nevertheless characteristic; slight tremor, spastic ataxic gait left leg more involved 
than the right, absent abdominal reflexes. . . .” Bitemporal pallor of the optic disc 
was also described. 

The patient came to Southern California in 1949. For about a year he was in 
the hands of a practitioner in Glendale, California, who had him on “hormone” 
treatment, apparently without benefit. 

As described above, he was admitted to Camarillo State Hospital on April 4, 1950, 
primarily because of economic reasons and alcoholic indulgence. He has not been 
nor is he now psychotic, though he does show the euphoria, facetiousness, explosive 


. laughter, and periods of mild depression so often mentioned as the personality pattern 


of multiple sclerosis. During his residence at Camarillo he has had several con- 
vulsions, though their occurrence tends to become rarer. He had a series of several 
in 1952. He has had one this year, in June, 1953. This last seems to have been 
Jacksonian, and he did not-lose consciousness. Going to lavatory, he salivated and 
apparently had convulsive movements involving the left side, upper and lower ex- 
tremities. Most of his seizures have been focal, with loss of consciousness, and 
perhaps one or two have been grand mal type, though the evidence to this effect is 
equivocal. 

His present neurologic status (December, 1953) is as follows: He gets about in 
a wheel-chair. He cannot walk unaided, and usually takes hold of tables, chairs or 
other objects about the wall in getting around a room. There is hyperextension at 
the knees in walking. He is alert mentally, and euphoria is very evident. 

There is a nystagmus of lateral gaze, with quick component to left. Romberg 
is positive. There is a scanning, staccato speech, and at times explosive laughter. 
There is generalized mild atrophy of the left lower extremity below the knee. There 

* This case was not reported from St. Luke’s. I am indebted to St. Luke’s and to Dr. 


Wm. R. Lipscomb and Dr. L. E. Daniels, of Denver, Colorado, for their kind permission 
to use an abstract of their records in this report. 
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is loss of vibratory sense (tuning fork) in the left lower extremity for a distance 
of about one third up the leg from the foot. Weber lateralizes to the right Riné 
was normal. There is intention and non-intention tremor. When he attempts to 
get up on an examining table his entire left lower extremity goes into rapid rhythmic, 
clonic movements. There is a marked ankle clonus on the left, none on the right. 
The outspread fingers are tremulous, much more marked on the left. He was 
totally unable to perform the finger-nose test on the left because of wild dyssynergic 
movements of the left upper extremity. There were tremor and ataxia on the right 
in the finger-nose test. Bilateral unequivocal Babinski toe signs were present. 
Oppenheim’s was present on the left, absent on the right. Gordon’s was negative 
on both sides. Abdominal reflexes showed diminution to absence on two different 
examinations at an interval of one month. Cremasteric reflexes were absent. 
Hoffmann’s was present on the left, absent on right. Ocular fatigue apparently 
produces transient diplopia and other visual symptoms. An electroencephalogram 
(Camarillo) reported in summary: “This electroencephalogram is mildly and diffusely 
abnormal.” 
SUMMARY 


1. A case of epileptiform seizures antedating the known presence of multiple 
sclerosis by three years is reported, and the relevant literature is surveyed. 

2. The diagnosis is of more than academic importance. Kinnier Wilson * 
says: “It is, however, important to realize that the disease (multiple sclerosis) 
must be numbered among the causes of epilepsy. . . . In the presence of Jack- 
sonian fits of ‘unknown origin’ (and also it may be generalized fits) multiple 
sclerosis should be recalled. . . . Neglect of this possibility can be unfortunate. 
To my knowledge more than one case has been subjected to surgical treatment in 
error.” Storring ® states that Gassenhamer and Marburg had cases subjected to 
trephination in error because they were diagnosed as brain tumor. 

3. The number of convulsive states in multiple sclerosis in Storring’s series 
of 205 cases was 13, giving an incidence of 6.34 per cent. 

4. The seizures may antedate the appearance or recognition of multiple 
sclerosis signs by several years (in our case, by three years). 

5. The fits in by far the majority of cases are focal or Jacksonian. General- 
ized (grand mal) seizures do occur, and even status epilepticus, though more 
rarely. Petit mal or “absence fits” are almost unknown. There are only two 
authenticated cases. The fits have a tendency to disappear or to recede as the 
neurologic symptomatology of multiple sclerosis is established. 

Diagnostic aids of great importance are: (a) Laboratory studies of spinal 
fluid, particularly the colloidal gold or mastic: Type D reactions in colloidal 
gold (New York State Department of Health) were present in 94 per cent of 
definitely diagnosed multiple sclerosis cases and in 83 per cent of “reasonably 
suspected” cases ;° (b) pneumoencephalography, showing dilatation of the ven- 
tricular system and internal hydrocephalus with unilateral frontal atrophy fea- 
tured by German writers..> Pneumoencephalography should not be repeated 
unless vitally required to establish diagnosis.’ As brain syphilis is well known 
to cause epileptiform seizures of various kinds, the history and blood and spinal 
fluid Wassermann reaction are of course of major importance. 
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ULCERATIVE STOMATITIS CAUSED BY 
ENDOGENOUS PROGESTERONE * 


By Herpert Bercer, M.D., F.A.C.P., Tottenville, Staten Island, N. Y. 


THIs report concerns an instance of severe ulcerative stomatitis which ap- 
peared six days prior to each of 18 consecutive menstrual cycles. The condition 
was relieved temporarily by suppression of the menstrual period with large 
doses of estrogen prior to ovulation. The patient was permanently relieved by 
desensitization to progesterone after skin tests demonstrated that this material 
was allergenic. 


Case REportT 


The patient, a 21 year old white female, first came to the Clinic on January 4, 
1952, complaining of a sore mouth so severely painful that she had been unable to 
eat for a week prior to each of her last four periods. The pain and sores, which she 
described as white lesions % inch to 4 inch (3 to 6 mm.) in diameter and about as 
deep as they were wide, appeared on both the buccal and gingival mucosa. The 
smallest number observed was two, the largest five, during the preceding four months. 
The syndrome was initiated on the seventh day before the onset of her period by the 
appearance of oral discomfort, and was followed in one day by one or more raised 
red spots. By the fifth day premenstrually the centers of these lesions sloughed out, 
leaving the whitish ulcers previously described. They were extremely painful and 
persisted until the first day of her period, when the distress disappeared abruptly. 


* Received for publication March 20, 1954. 
From The Berger Clinic, Tottenville, Staten Island, N. Y. 
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The ulcers started to heal at once and no trace of them could be found by the third 
day of bleeding. 

Her past history included the usual exanthems. She had no known clinical 
allergies. Periods had started at 14 and had been regular and uneventful until the 
onset of the symptoms reported here. Her family showed evidence of allergy. The 
mother had seasonal hay fever. One brother had severe gastrointestinal allergy to 
peanuts. There were no other significant items in her family history. She was 
unmarried. 

Her physical examination revealed nothing pertinent to the present illness. She 
had normal urine and blood counts. 

Despite the obvious relationship of the symptoms to menstruation, appearing 
as they did seven days prior to the onset of her period and eight days after ovulation 
(determined by temperature rise), routine skin testing was performed for foods. 
Sensitivity was discovered as follows: 


Cheese xxx Milk xxx Beef xxx Strawberry xxxx 
Oyster xxxx Egg W. xxx Clam xx Raspberry xxx 
Tomato xxx Egg Yolk xxx Kidney Bean xx __ Lentil xx 
Parsley xx Olive xx 


Removal of these substances from her environment did not alter the situation, and the 
ulcers appeared on the predicted date before her next period. During the month 
of February, 1953, an antihistamine (50 mg. of Pyribenzamine) was given four times 
daily in the hope that her sensitivity might be reduced. The ulcers appeared as 
usual. 

In March she received testosterone propionate by buccal tablets, 40 mg. daily. 
This did not produce any virilization, nor did it influence the appearance of the ulcers. 

In April the dose was increased to 60 mg. daily, with 50 mg. extra during the 
third week of the cycle, with no effect on the lesions, but it did cause the appearance 
of acne and hirsutism. 

In May and June ovulation was suppressed with large doses of estrogen (6 mg. 
of conjugated estrogen as Premarin) daily. For the first time there were neither 
ulcers nor period. 

In July she was given no further remedial therapy. She had a normal period 
with ulcers as in the past. 

In August she received 100 mg. of cortisone daily in an effort to correct this 
obviously allergic state. The period appeared at the predicted time but was accom- 
panied by ulcers, smaller than previously and less painful. While I was tempted to 
increase the dose in September in an effort to eradicate the ulcers completely, this 
was not done for two reasons: in the first place, this was palliative rather than 
curative; and in the second, her sensitivity to hormones was discovered at this time, 
as will be related later. 

In September skin tests with progesterone, pituitary gonadotropin and estrogen 
were performed. The first of these substances yielded a 4 plus reaction, the latter 
two were negative. As a test, on September 13, 30 mg. of progesterone were admin- 
istered by hypodermic (to avoid introducing the material into the mouth). The 
timing of this dose is important. It was given in the first week of the menstrual 
cycle, at a time when she was ordinarily symptom-free. The ulcers appeared on 
September 16 and were deep and painful as before. There was no period. 

Desensitization with progesterone has now been given at weekly intervals. The 
first dose was 0.5 mg. of aqueous material, and the dose has been increased in 0.5 mg. 
increments until 10 mg. were given, and in 1 mg. increments thereafter. For the 
first 10 weeks, until November 15, estrogen was administered in the second and third 
weeks of the cycle to prevent ovulation. She was amenorrheic during these weeks 
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and free of symptoms. Thenceforth Premarin was discontinued and she was carried 
on the ever increasing doses of progesterone alone until July, 1953, when she was 
receiving 40 mg. per dose. Her periods reappeared irregularly late in 1952. How- 
ever, they have been normally cyclic since early 1953. During this entire period she 
has been free of symptoms, even though she now has had no medication since Sep- 
tember, 1953. There seems to be little reason to carry out desensitization perennially, 
since she is no doubt manufacturing her own progesterone every month. After 
September, 1953, she was permitted to eat all the foods to which she showed positive 
tests. 


DISCUSSION 


The concept of female endocrine allergy to progesterone has been reviewed by 
Zondek and Bromberg,’ who postulate that this condition exists when : 


1. General symptoms can be produced by the offending endocrine substance. 

2. Certain allergic disease becomes severe during the premenstrual period, 
such as asthma, angioneurotic edema, urticaria or migraine. 

3. Skin tests are positive with hormones. 

These observers found that pruritus vulvae was the most common lesion in this 
category, frequently aggravated in the premenstrual period or by the adminis- 
tration of progesterone. They make the point that skin testing by the scratch 
method is faulty, since the contact is too short, and that skin testing with pro- 
gesterone in oil raises the question of oil sensitivity. Our tests were made with 
intradermal aqueous solutions and suspensions. 

One might assume that such allergy could appear only to a heterologic pro- 
tein. Zondek and his co-workers have proved allergy not only to the hormones 
themselves but also to the degradation products of the hormones estradiol, tes- 
tosterone and progesterone which are excreted in the urine. 

One might question as well whether the appearance of an allergy to a hor- 
mone may be due to increased production of the offending material. Assays of 
blood or urine levels were not done in this case. However, it is well known 
that such allergies are more common in the premenstrual phase in females suf- 
fering from such disorders as tension cephalalgia and dysmenorrhea, or in early 
menopause, when overproduction of hormones is common. The patient re- 
ported herein, however, suffered from no complaint other than the stomatitis. 

Corpus luteum sensitivity has been reported * *: *:* previously, but in none of 
these cases was the oral mucosa implicated. Similarly, sensitivity to estrogens ® 
and gonadotropin * has been noted. This seems to be the first reported instance 
of ulcerative stomatitis caused by progesterone sensitivity and cured by de- 
sensitization.® 


SUMMARY 


The case history of a young woman who developed severe ulcerative sto- 
matitis premenstrually is reported. Progesterone seemed to be the offending 
allergen, since she fulfilled all of Zondek and Bromberg’s ' postulates. The lesion 
could be produced intermenstrually with progesterone, and she had a 4 plus 
intradermal skin test with the material in question. Desensitization with this 
hormone, in addition, has effected a cure for the last year. When ovulation and 
corpus luteum formation were suppressed with estrogen the ulcerations failed to 
make their regular appearance. 
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A brief discussion of female sex hormone allergy is included. Some idea 


of the severity of these lesions can be gained from the patient’s willingness to 
undergo roentgen or surgical castration to effect a cure if the desensitization 
program failed. 


—_ 
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COLLAGEN DISEASES 


DuRING the past decade there has grown up an increasing awareness 
among the medical profession of the:so-called collagen diseases. This was 
brought about in part by the widespread belief that they are due to allergic 
reactions of some sort, and thus might be found amenable to more suitable 
preventive or therapeutic measures. Interest in them was further increased 
when for a time it seemed that these diseases were all benefited if not cured 
by the administration of corticotropin or cortisone. As a result the diag- 
nosis has been made or suspected with increasing frequency. 

The introduction of the term collagen disease is credited to Klemperer 
and his associates’ who applied it to disseminated lupus erythematosus, 
diffuse scleroderma and later to dermatomyositis. They used the term to 
emphasize their concept that these diseases were not restricted to any one 
organ but rather were manifestations of widespread injury to a diffusely dis- 
tributed tissue, the connective tissue. They used this term in a descriptive 
morphological sense without any implication as to its specificity or etiologic 
significance. Others have since quite properly expanded the use of the term 
to include other maladies showing similar lesions in the connéctive tissue, 
including particularly rheumatic fever, rheumatoid arthritis, serum disease 
and periarteritis nodosa. Many, with less justification, have also assumed 
that the similarity of the fundamental lesions implies a common etiology. 

The term collagen diseases has undoubtedly served a useful purpose 
in pointing out the resemblances between them and stressing their common 
fundamental lesion. It has, however, also come to serve as a diagnostic 
catch-all for obscure or bizarre cases, encouraging loose thinking and super- 
_ficial diagnostic investigation. As Klemperer has since complained: “By 
suggesting it we unwittingly became responsible for a deplorable usage of 
this term as a collective diagnosis for those puzzling maladies which we 
had tried to differentiate by rational pathogenetic investigation.” * “The 
impatience of clinical investigators and a peculiar worship of diagnostic 
terms have led to an exaggerated popularity of the diagnosis collagen dis- 
ease.” “It is not a term applicable to diagnosis, and certainly does not define 
the morbid process of the diseases grouped together.””* The inclusion by 
subsequent observers of many other diverse maladies—e.g. thromboangiitis 
obliterans, ulcerative colitis, glomerular nephritis, blood group incompati- 
bilities, malignant hypertension—robs the term of most of its diagnostic 
significance. In an effort to clarify the situation, the editors of The Prac- 

1 Klemperer, P., Pollack, A. D., and Baehr, G.: Diffuse col'egen disease: Acute dis- 
seminated lupus erythematosus and diffuse scleroderma, J. A. M. A. 119: 331-332, 1942. 

* Klemperer, P.: Pathology of systemic lupus erythematosus, Progress in fundamental 


medicine, McManus, J. F. A., editor, 1952, Lea and Febiger, Philadelphia, pages 51-68. 
3 Klemperer, P.: The concept of collagen diseases, Am. J. Path. 26: 505-519, 1950. 
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titioner have recently (August) published an interesting symposium of five 
articles dealing with the collagen diseases. 

Klemperer and associates ** have described with special clarity the 
pathological changes in the connective tissue encountered in these diseases, 
although they were not the first to describe them or to recognize the sig- 
nificance of a systemic disease of a tissue. Klinge* in particular described 
such changes in rheumatic fever and rheumatoid arthritis. The conception 
of a tissue as a functioning unit subject to specific diseases goes back to 
Bichat. 

Normal connective tissue consists fundamentally of cellular elements 
(fibroblasts), very fine fibrils bound together into bundles of coarser fibers 
by a “cement substance,” and a ground substance with the characteristics of 
a gel in which the fibers are embedded and which fills the interspaces between 
the cells. The term collagen -is usually applied to all these extracellular 
constituents of the connective tissue. The collagen fibers are believed to 
be made up chiefly of a relatively insoluble protein. The ground substance 
is composed of hydrophilic colloids, largely the mucopolysaccharides hy- 
aluronic acid, a viscous fluid abundant, e.g., in synovial fluid, and chondroitin 
sulfuric acid, which is believed to be a constituent of the collagen fibers or 
their cement substance as well as of cartilage and other formed structures. 
The origin of these substances is not definitely known. Many believe that 
the ground substance is secreted by fibroblasts and that the fibers are 
formed extracellularly from protein which is precipitated from the plasma, 
although the fibroblasts probably play some part in this process. It is 
emphasized that the collagenous tissue serves not merely as a passive sup- 
porting structure, but with its bound water also as a medium for diffusion 
and exchange of metabolites between the circulation and the cells. Any 
significant alteration of the ground substance, therefore, may well seriously 
disturb the physiological activity of the cells.’ 

The morphological changes which the collagenous tissue may show 
as a result of any injury, regardless of its nature, are quite limited in type. 
There may be degeneration and necrosis, multiplication of fibers and 
sclerosis, and proliferation of cells. In these collagen diseases the earliest 
change detectable is often a “mucoid degeneration’’ or myxomatous swelling 
of the ground substance. There is a thickening and straightening of the 
fibers, and fibrinoid degeneration appears as a degeneration or fragmentation 
of the fibers with deposition of highly refractile, eosinophilic, waxy, band- 
like material in or about the fibers. The intensity and extent of the process 
varies, and if acute and severe it may result in necrosis. It is commonly as- 
sociated with or followed by infiltration with leukocytes, plasma cells, and 

4Klinge, F.: Die Eiweissiiberempfindlichkeit (Gewebsanaphylaxie) der Gelenke. Ex- 
perimentelle pathologisch-anatomische Studie zur Pathogenese des Gelenkrheumatismus, 


Beitr. z. path. Anat. u. z. allg. Path. 83: 185-216, 1929. 
5 Ehrich, W. E.: Nature of collagen diseases, Am. Heart J. 43: 121-156, 1952. (De- 


tailed critical review) 
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lymphocytes and by proliferation of fibroblasts, leading eventually to 
sclerosis. 

Although these diseases resemble each other in many ways, there are 
some clear cut pathological and clinical differences. In disseminated lupus 
erythematosus the lesions occur especially in the walls of the smaller arteries 
and arterioles of the skin, serous membranes and myocardium, in the endo- 
cardium (verrucous endocarditis of Libman and Sachs) and kidneys (thick- 
ening of the basement membrane of the glomeruli and production of “wire 
loops”). The two latter lesions appear to be specific manifestations of the 
disease. Lupus is most sharply differentiated from the other collagen dis- 
eases, however, by the hematoxylin-staining bodies in the tissues and by 
the chemically similar Hargraves bodies in the leukocytes of the bone mar- 
row and peripheral blood. These bodies appear to consist of degenerated 
desoxyribose-nucleic acid derived from cellular nuclei. They are produced 
by the Haserick factor, a protein with specific antigenic properties present in 
the gamma globulin fraction of the plasma and not found in the blood in any 
other condition. The origin of this factor, presumably the ultimate cause 
of the disease, is still unknown, nor is there any known relation between it 
and the fibrinoid degeneration in the connective tissue. 

In rheumatic fever similar areas of mucoid swelling of the ground sub- 
stance and fibrinoid degeneration occur in the connective tissue, particu- 
larly of the joints and adjacent structures, the endocardium, myocardium, 
epicardium, the walls of the blood vessels, the muscles and serous membranes. 
In the myocardium the cellular proliferation in and about these areas be- 
comes unusually marked, forming the Aschoff bodies which in typical strictly 
defined form are regarded as specific for this disease. The endocardial 
lesions also are different from those of lupus. In rheumatoid arthritis 
fibrinoid degeneration occurs, but except in the subcutaneous nodules it is 
relatively slight. At a stage when tissues become available for examination 
the predominant change consists of infiltration of cells, particularly lympho- 
cytes and plasma cells, and the proliferation of fibroblasts with thickening 
of the tissues and sclerosis. 

In serum disease of the severer types there are also areas of fibrinoid 
degeneration and necrosis, particularly in the walls of the small arteries, 
in all layers of the heart and in the kidneys. There is variable infiltration 
of cells and proliferation of fibroblasts. In periarteritis nodosa similar 
changes occur, involving especially the walls of the medium and smaller 
arteries. However, areas of fibrinoid degeneration and necrosis with in- 
flammatory cellular infiltration have been observed in the general connective 
tissue of many organs, including the heart, lungs, kidneys, muscles and skin. 
In the arteries the lesions are focal and segmental, starting in the media and 
subsequently involving the other coats. Usually they do not completely 
encircle the vessel. Weakening of the wall by necrosis may result in small 
aneurysms or the progressive proliferation of fibroblasts lead to sclerosis. 
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Obliteration by thrombosis or sclerosis results in ischemia or infarction of 
the organs supplied, and the variable and usually widespread distribution of 
the lesions explains the similarly variable and bizarre symptoms which these 
patients often present.® 

The view that collagen diseases are allergic in origin was first advanced 
prominently by Klinge **’ who emphasized the close similarity of the fibri- 
noid degenerations in rheumatic fever to lesions produced in rabbits by hyper- 
sensitive reactions to foreign protein. Because of the similarity of his 
experimental lesions to those in periarteritis nodosa, he regarded the latter 
as also allergic. From this he made the probably unwarranted assumption 
that fibrinoid degeneration was not merely a result but a specific indication 
of an allergic tissue reaction. 

That the lesions observed in human and in experimental serum disease 
are caused by an allergic reaction cannot be doubted. There is much evi- 
dence that this is also true in periarteritis nodosa. Rich * has emphasized 
the identity of these lesions with those observed in patients dying from 
hypersensitive reactions to serum, sulfonamides or both. He also produced 
lesions he regarded as identical in rabbits sensitized to horse serum. The 
asthma and eosinophilia often seen in patients with periarteritis nodosa fur- 
nish some clinical confirmation. It is often difficult clinically to identify 
the offending antigen, but many other drugs are capable of causing such 
reactions in sensitized persons. 

There is much direct and indirect evidence to support the view that rheu- 
matic fever is the result of an allergic reaction to streptococcal products. 
The chronological relationship of the onset of an attack to a preceding 
pharyngeal infection with Type A hemolytic streptococci and to the appear- 
ance of specific streptococcal antibodies in the serum is highly suggestive. 
Rich * has also described the occurrence in rabbits following anaphylactic 
reactions to horse serum of cardiac and vascular lesions identical with those 
in rheumatic fever. His experimental results have received confirmation in 
other laboratories. In the case of the other collagen diseases, however, 
although there has been much argument there is very little direct evidence 
to support the view that they have a similar allergic origin. 

The major point suggesting that the collagen diseases are closely related 
is the similarity of their fundamental lesion, mucoid swelling and fibrinoid 
degeneration. Clinically there are many resemblances. In specific cases, 
particularly in the early stages, differential diagnosis may be difficult or im- 
possible except with continued observation; e.g. between rheumatic fever 
and rheumatoid arthritis, rheumatic fever and lupus, and between lupus and 
periarteritis nodosa. As already pointed out, however, there are both clini- 
cal and anatomical differences which are believed to be significant and which 

6 Miller, H.: Polyarteritis nodosa, Practitioner 173: 133-139, 1954 (August). 

7 Klinge, F.: Der Rheumatismus: pathologisch-anatomische und experimentell-patho- 


logische Tatsachen und ihre Auswertung fiir das arztliche Rheumaproblem, Ergebn. d. allg. 


Path. u. path. Anat. 27: 1-351, 1933. 
8 Rich, A. R.: Hypersensitivity in disease, Harvey Lectures, Series 42, 106-147, 1946-47. 
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nearly always make a diagnosis eventually possible. If the view that they 
are all allergic in origin could be proved, this would be conclusive proof of 
a close relationship, but although the hypothesis is attractive, it has not yet 
been proved, nor definitely disproved. 

Finally, the (temporarily) favorable response of most cases of these dis- 
eases to the administration of corticotropin or cortisone was at first regarded 
as strong evidence of a close relationship if not a common etiology, particu- 
larly an allergic etiology. It was soon evident, however, that the therapeutic 
effect of these hormones was strictly limited, that their action was not spe- 
cific, and that they merely controlled and to a large extent masked the 
response of the tissues to the various pathogenic agents. This might be 
of temporary benefit to the subject, but it really proved nothing regarding 
the etiology of the diseases. 

Many other suggestions have been made regarding a possible common 
causative factor. A hormonal imbalance has been suggested, attributed 
to a disturbance of “the hypothalamic pituitary adrenal axis” (Selye and 
others). The gamma globulins are usually increased, and Ehrich ° has sug- 
gested that a common factor is the production of abnormal gamma globulins 
by plasma cells which are diseased or perverted in their functions. At 
present these can at most be regarded as merely tentative working hypo- 
theses. 

As pointed out by Robb-Smith,”° although there has been misuse of the 
term collagen disease as indicating a diagnostic entity, the conception of the 
connective tissue as a functioning unit is sound. The term is useful in in- 
dicating a relationship between these diseases if used in its original sense 
as a descriptive morphological term. As a diagnostic term it should be 
regarded not as an end attained but as a step, a stimulus to further effort to 
reach a precise diagnosis in the individual case and by patient fundamental 
investigation to find the underlying nature and ultimate cause of these in- 
- teresting diseases. It should not be regarded as a signal for the indis- 
criminate administration of hormones. These should be given with the full 
realization that they offer only temporary palliation, although they may still 
be indicated if they are the only measure or the most effective measure that 


can now be offered to the patient. 
Pau. W. CLoucH 


9 Duthie, J. J. R.: Rheumatism, collagen and cortisone, Practitioner 173: 125-132, 
1954 (August). : a 

10 Robb-Smith, A. H. T.: The concept of the collagen diseases, Practitioner 173: 117- 
124, 1954 (August). 
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Clinical Aspects of the Autonomic Nervous System. By L. A. Gittitan, Ph.D., 
Associate Professor of Anatomy, Graduate School of Medicine, University of 
Pennsylvania. 316 pages; 15 X 22 cm. Little, Brown and Co., Boston. 1954. 
Price, $6.50. 


This book presents a thorough and systematic discussion of the anatomy and 
physiology of the autonomic nervous system. The discussion is amply documented 
with a bibliography of over 400 references and is profusely illustrated with numerous 
outline and schematic drawings which are of great aid to the reader. Where appro- 
priate, the same drawing is reproduced as often as four times in various sections of 
the book; a practice which is appreciated by the reviewer. The role of the autonomic 
nervous system in the conduction of visceral pains is adequately presented but other 
clinical aspects appear to be too brief and incomplete. The relation of the autonomic 
nervous system to emotions and to psychosomatic medicine is stressed frequently in 
generalities which tends to lessen rather than enhance the value of the volume, for, in 
contrast to the remainder of the book, opinion rather than documented fact is pre- 
sented, resulting in a change of pace which is disconcerting to the reader. 

This is a good reference book for anatomy and physiology of this important 
portion of the nervous system. It is the feeling of the reviewer, however, that the 
volume falls somewhat short of fulfilling the promise of its title. 

C. V. B. 


Proceedings of the Fourth International Congress of the International Society of 
Hematology, Mar del Plata, Argentina, September 20-27, 1952. Associate 
Editors: F. JiImENEz pE Asua, Buenos Aires; WILLIAM DAMESHEK, Boston; 
and Sot HaserMan, Dallas. Advisory Editors: JEAN BERNARD, Paris; P. 
IntROzz1, Pavia; O. P. Jones, Buffalo; Sven Moescutin, Zurich; and L. M. 
Tocantins, Philadelphia. Assistant Editors: Gonzato E. Aponte, Phila- 
delphia; and Jorce Lajous, Buenos Aires. 473 pages; 18 X 26 cm. Grune & 
Stratton, New York. 1954. Price, $10.00. 


This volume contains most of the papers presented at the meeting of the Inter- 
national Society of Hematology, held in Mar de la Plata, Argentina in September, 
1952. 

The book is divided into eight sections. The problems discussed included such 
topics as neurological regulation of hematopoiesis and hemostasis, cellular ultra- 
structure, etiology and treatment of leukemias, effect of radioactivity on hemopoietic 
organs and hemostasis, polycythemia, hemolytic anemias, hemorrhagic disturbances. 
Since the participants in this congress included individuals from Latin America, North 
America, and many European countries and Asia, the work presented gives a 
panoramic view of the progress made in hematology throughout the world. 

Especially important at the time of the Congress were follow-up reports repre- 
senting five years’ experience of various workers in the treatment of acute leukemias 
with anti-folic acid compounds and hormones, agents which are now clearly estab- 
lished as of value in prolonging life in certain kinds of acute leukemia. 

Some of the papers are written in Spanish, others in English, but summaries in 
both languages follow each of them. 

This volume represents a useful record of these meetings and the only criticism 
that can be made about the book is in regard to the price, which, for this type of 
publication, seems perhaps too high. 

G: R. 
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Diagnosis and Treatment of the Acute Phase of Poliomyelitis and Its Complications. 
Edited by ALBert G. Bower, M.D. 257 pages; 15.5 X 23.5 cm. The Williams 
& Wilkins Co., Baltimore. 1954. Price, $6.50. 


This is a summary of the experiences of a group in the care of acute poliomyelitis 
patients. Although there are sections concerned with diagnosis, physical medicine, 
obstetrics as related to the polio patient, and orthopedic treatment most of the 
emphasis is placed on the management of respiratory problems. Attention is paid to 
mechanical apparatus, nursing care, biochemistry and complications as they relate 
to the respirator patient. This book describes in very lucid fashion the chief principles 
in the care of such patients as well as the solution of the numerous pitfalls which 
are encountered every day in the management of respiratory paralysis. A consider- 
able fund of information is presented which the average reader could otherwise acquire 
only after a great deal of experience in this special aspect of medicine. 

This book is of great value not only to the physician, but to anyone who is 
involved or may become involved in the care of the patient with respiratory paralysis, 
regardless of the cause. 

CV. 


Arthritis and Rheumatism: The Diseases and Their Treatment. By Cuartes LeRoy 
STEINBERG, M.D., with five contributors. 326 pages; 15.5 X 23.5 cm. Springer 
Publishing Co., Inc., New York. 1954. Price, $10.00. 


The author and his collaborators have written a timely book that fills the gap 
between the small handbooks and the larger textbooks that are now available on the 
subject of arthritis. This book, in the main, deals with collagen diseases to the 
extent of including pathology, clinical findings and therapy. The illustrations are 
excellent and numerous; and the bibliographies are most complete. The chapters on 
hypertrophic arthritis and gout are meager in comparison. There are also several 
chapters on physiotherapy and various home exercises for the crippled which are well 
illustrated and quite useful. 

The authors avoid all controversial issues in the field of arthritis although all 
facets are enumerated with the salient features elaborated without the authors taking 
a definitive stand. The book can be highly recommended to every practitioner be- 
cause of its practicality. 

LK. 
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Atlas of Congenital Cardiac Disease. (Facsimile reproduction; limited edition of 
1,500 copies). By Maupe E. Assott, M.D., late Curator of the Historical 
Medical Museum and Assistant Professor of Medical Research, McGill Univer- 
sity, Montreal. 62 pages. The American Heart Association, New York. 1936; 
reprinted 1954. Price, $5.00. 


Internists and cardiologists are indebted to the American Heart Association for 
what must have been a labor of love—reprinting Maude Abbott’s classic text exactly 
as it appeared 18 years ago. Her work in the classification and diagnosis of con- 
genital cardiac defects provided a basis for the development of the more complex 
diagnostic methods, and remarkable surgical therapy in this field today. To review 
this volume would be presumptuous. Suffice it to quote from Dr. P. D. White's 
foreword in the original, “It was left to Maude Abbott, fired by a spark from Osler, to 
make the subject (of congenital heart disease) one of such general and widespread 
interest that we no longer regard it with either disdain or awe as a mystery for the 
autopsy table alone to discover and to solve. She has been the most important of the 
pioneers in establishing congenital heart disease as a living part of clinical medicine.” 

SS. 
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Lectures on General Pathology Delivered at the Sir William Dunn School of Pathol- 
ogy, University of Oxford. Edited by Str Howarp Ftorey, M.D., F.R.C.P., 
F.R.S. 733 pages; 16.5 X 24 cm. W. B. Saunders Co., Philadelphia. 1954. 
Price, $13.00. 


This book consists of a series of lectures given at Oxford designed to give the 
student insight into the use of the experimental method in medicine with the hope that 
at least a few will carry such an outlook into clinical medicine and surgery. It is 
emphasized that the lectures do not form a survey of general pathology, but rather 
“they attempt to treat of some of the fundamental changes that take place in the body 
in response to injury . . . and to discuss some present day views about the nature and 
causes of such changes.” 

The initial lecture, “The History and Scope of Pathology” is artful in its presenta- 
tion and if generally read would do much to resolve the semantic difficulty of those 
who consider pathology synonymous with lesion. The following thirty-six lectures 
include inflammation, degenerative changes, blood coagulation, biologic effects of 
radiant energy, edema, wound healing, and the functional significance of connective 
tissue. Lectures on immunity, antibacterial activity, bacterial virulence, specific 
hypersensitivity and tuberculosis follow the British pattern of inclusion in General 
Pathology. Each lecture is followed by a short summary and a selected list of 
references. 

Skillfully prepared and well reproduced, this book should prove a useful adjunc- 
tive text for students. 

R; B.. 2. 


Surgical Treatment of Carcinoma of the Cervix. Edited by Jor V. Mercs, M.D., 
Clinical Professor of Gynecology, Harvard Medical School. 462 pages; 17.5 x 
26 cm. Grune and Stratton, New York. 1954. Price, $12.00. 


This book outlines in considerable detail the surgical approach to carcinoma 
of the cervix, primary and recurrent. The 13 chapters contain the writings of 23 
contributors. The introduction deals with a historical review of the subject as well 
as a summary of the contemporary beliefs in regard to treatment. The first three 
chapters are devoted entirely to pelvic anatomy with particular emphasis on the lymph 
channels and nodes of the pelvis. 

The remainder of the book is divided into 10 chapters which deal with a different 
surgical method of approach to the treatment of carcinoma of the cervix in its various 
stages. Particularly noteworthy is the section on Total Exenteration of the Pelvic 
Organs, which contains three slightly different technics in addition to a timely dis- 
cussion on ureterointestinal anastomosis. 

In general the drawings and photographs are extremely informative and the 
descriptions of the surgical technics are fairly detailed and easy to follow. The 
indications for surgery are clearly and frankly outlined and the results are honestly 
presented. ; 

This book represents a long overdue addition to the gynecological library. 


= « F. 
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Books received during November are acknowledged in the following section. 
As far as practicable those of special interest will be selected for review later, but 
it is not possible to discuss all of them. 
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Any Questions? A Selection of Questions and Answers Published in the British 
Medical journal. Third Series. 227 pages; 19x13 cm. 1954. British Medi- 
cal Association, London. Price, 7s. 6d. net. 


Artrite Reumatéide. By Jacques Hout. 264 pages; 23.5 X 16 cm. (paper-bound). 
1953. Published by the author, Rio de Janeiro, Brazil. Price, $2.00. 


Atlas of Congenital Cardiac Disease (Facsimile Reproduction—Limited Edition of 
1,500 copies). By Maupe E. Assortt, B.A., M.D., F.R.C.P. (Canada), Curator 
of the Historical Medical Museum and Assistant Professor of Medical Research, 
McGill University, Montreal, Canada. 62 pages; 1954. (First published in 
1936.) The American Heart Association, New York. Price, $5.00. 


Clinical Pathologic Conferences of Cook County Hospital. Volume I: Cardiovascular- 
Renal Problems. Edited by HANs Popper, M.D., Ph.D., Director, Department 
of Pathology, Cook County Hospital, etc.; and DaANnieL S. KusHner, M.D., As- 
sociate Director of Medical Education, Cook County Hospital, etc. 324 pages; 
24X16 cm. 1954. The Blakiston Company, New York. Price, $5.00. 


Hugh Roy Cullen: A Story of American Opportunity. By Ep K1LMANn and THEON 
Wricut; illustrated by Nick EccGENHOoFFER. 376 pages; 2315 cm. 1954. 
Prentice-Hall, Inc., New York. Price, $4.00. 


Current Concepts in Digitalis Therapy. By BerNarp Lown, M.D., Formerly As- 
sistant in Medicine, Peter Bent Brigham Hospital ; and SAmuet A. Levine, M.D., 
Clinical Professor of Medicine, Harvard Medical School, etc. 164 pages; 18.5 X 
12.5 cm. 1954. Little, Brown and Company, Boston. Price, $3.50. 


Diagnostic Advances in Gastrointestinal Roentgenology: Selected Methods, with 
Clinical Evaluation. By ArtHur J. Benpicx, M.D., Director of Radiology, 
Beth Israel Hospital, New York. 131 pages; 26 X 17.5 cm. 1954. Grune & 
Stratton, New York. Price, $6.00. 


Diet Manual of the Jewish Hospital of Brooklyn, 1954. Edited by CHARLES SoLoMON, 
M.D., F.A.C.P., NANETTE D. Rosertson, B.S., M.A., and Mrirtam C. TEKULSKY, 
B.S. 87 pages; 22x 14 cm. 1954. American Book-Stratford Company; book 
can be purchased from Medical Librarian of Jewish Hospital of Brooklyn. Price, 
$2.50. 


Endothelium: Its Development, Morphology, Function, and Pathology. By RupoLF 
ALtscHuL, M.U.Dr., Professor in Histology, University of Saskatchewan. 157 
pages; 21.5 14.5 cm. 1954. The Macmillan Company, New York. Price, 
$3.50. 


Espondilite Anquilosante. By Jacques Houtt. 109 pages; 23.5 x 16 cm. (paper- 
bound). 1953. Companhia Brasileira de Artes Graficas, Rio de Janeiro, Brazil. 
Price, $7.50. 


Expert Committee on Health Education of the Publig: First Report. World Health 
Organization Technical Report Series No. 89. 41 pages; 24 x 16 cm. (paper- 
bound). 1954. World Health Organization, Geneva; available in U. S. A. from 
Columbia University Press, International Documents Service, New York. Price, 
25 cents. 

Fat Metabolism: A Symposium on the Clinical and Biochemical Aspects of Fat 


Utilization in Health and Disease. Edited by Victor A. Najjar. 185 pages; 
22x 14.5 cm. 1954. The Johns Hopkins Press, Baltimore. Price, $4.50. 
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Fluid and Electrolytes in Practice. By Harry StatLanp, M.D., Associate in Medi- 
cine, University of Kansas School of Medicine, etc. 206 pages; 24 x 15.5 cm. 
1954. J. B. Lippincott Company, Philadelphia. Price, $5.00. 


Herskrankheiten im Séuglingsalter. By Priv.-Doz. Dr. Ettore Rosst; mit einem 
Geleitwort von Pror. Dr. Guipo Fancont. 373 pages; 24.5 17.5 cm. 1954. 
Georg Thieme Verlag, Stuttgart. Price, $15.45. 


Jahrhundertfeier der Geburtstage von Paul Ehrlich und Emil V. Behring. 38 pages; . 
27.5 X 20 cm. 1954. Farbwerke Hoechstag, Frankfurt. 


Klinische Fehldiagnosen. By Pror. Dr. M. Bircer. 550 pages; 24.5 x 17.5 cm. 
1954. Georg Thieme Verlag, Stuttgart. Price, $14.15. 


Leukaemia Research: Ciba Foundation Symposium. Editors for the Ciba Founda- 
tion: G. E. W. WoLsteNHoLME, O.B.E., M.A., M.B., B.Ch., and Marcaret P. 
CaMERON, M.A., A.B.L.S.; assisted by Joan ETHERINGTON. 297 pages; 21 X 14 
cm. 1954. Little, Brown and Company, Boston. Price, $6.75. 


Maladies des Os et des Articulations. By StTANIsSLAS DE SézE and ANTOINE 
RycKewaertT. 1,240 pages; 23.517 cm. (loose-leaf, hard cover). 1954. 
Editions Médicales Flammarion, Paris. Price, 9,300 francs. 


Medical Uses of Cortisone, Including Hydrocortisone and Corticotropin. Edited by 
Francis D. W. Lukens, M.D., Professor of Medicine, University of Pennsyl- 
vania School of Medicine, etc. 534 pages; 23.5 x 15.5cm. 1954. The Blakiston 
Company, New York. Price, $7.50. 


Needed Research in Health and Medical Care: A Bio-Social Approach, Based on a 
Seminar Held in Chapel Hill in September, 1952. By Cecit G. SHeps and Ev- 
GENE E. Taytor. 216 pages; 23.5 x 15.5 cm. 1954. The University of North 
Carolina Press, Chapel Hill. Price, $5.00. 


Pharmacology in Medicine, a Collaborative Textbook. Edited by Victor A. Dritt, 
Ph.D., M.D., Lecturer in Pharmacology, Northwestern University Medical 
School, etc. Pages not numbered; 29 x 22.5 cm. 1954. McGraw-Hill Book 
Company, Inc., New York. Price, $19.50. 


Planning Florida’s Health Leadership: A Summary. By Russett S. Poor, Ph.D. 
Volume I: Medical Center Study Series. Edited by Louis J. Matoor. 93 
pages; 23.515 cm. (paper-bound). 1954. University of Florida Press, 
Gainesville. Price, $1.50. 


Renal Function: Transactions of the Fifth Conference, October 14, 15 and 16, 1953, 
Princeton, N. J. Edited by Stantey E. Braptey, M.D., Associate Professor of 
Medicine, Columbia University College of Physicians and Surgeons, New York, 
N. Y. 218 pages; 23.516 cm. 1954. Sponsored by the Josiah Macy, Jr. 
Foundation, New York. Price, $3.75. 


Review of Medical Microbiology. By Ernest Jawetz, Ph.D., M.D., Professor of 
Bacteriology and Lecturer in Medicine and Pediatrics, University of California 
School of Medicine, San Francisco; JosepH L. Metnick, Ph.D., Professor of 
Epidemiology, Yale University School of Medicine, New Haven; and Epwarp 
A. ADELBERG, Ph.D., Assistant Professor of Bacteriology, University of Cali- 
fornia, Berkeley. 360 pages; 25.5 17.5 cm. (paper-bound). 1954. Lange 
Medical Publications, Los Altos, California. Price, $4.50. 
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The Role of the Pituitary in Cancer: The Clinical Value of Pituitary Lipid Treat- 
ment. By Henry K. Wacutet, M.D., Scientific Director, The Chemical Hor- 
mone Corporation, New York. 31 pages; 22 x 14 cm. (paper-bound). 1954. 
The William-Frederick Press, New York. Price, $2.00. 

Strahlendosis und Strahlenwirkung. By B. Rajyewsky. 112 pages; 21 x 14.5 cm. 
(paper-bound). 1954. Georg Thieme Verlag, Stuttgart. Price, $2.65. 

La Valvola Mitrale : Aspetti Anatomici, Fisiologici, Clinici e Chirurgici. By MICHELE 
A. Curecut and Cuartes P. Baitey. 561 pages; 22.515 cm. 1954. Il 
Pensiero Scientitico Editore, Rome. Price, Lira 5,000. 
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New Lire MEMBERS 


It is a pleasure for the College to announce that Dr. John P. McVay, F.A.C.P., 
Seattle, Wash., and Dr. W. Lawrence Cahall, F.A.C.P., Philadelphia, have become 
Life Members since the publication of the list in last month’s issue of this journal. 


Girts To CoLLEGE LisrAryY OF PUBLICATIONS BY MEMBERS 


The College is indebted to the following members who have presented autographed 
copies of their books to the College Library of Publications by Members: 


George C. Andrews, M.D., F.A.C.P., New York City—Diseases of the Skin—For 
Practitioners and Students (4th Edition) 

Milton Mendlowitz, M.D., F.A.C.P., New York City—The Digital Circulation 

Irving S. Wright, M.D., F.A.C.P., New York City, Chairman, Committee on 
Anticoagulants of the American Heart Association—M yocardial Infarction— 
Its Clinical Manifestations and Treatment with Anticoagulants: A Study of 
1031 Cases, with Charles D. Marple, M.D., Coordinator, and Dorothy Fahs 
Beck, Ph.D., Statistician 

Harry Statland, M.D. (Associate), Kansas City, Mo.—Fluid and Electrolytes in 
Practice 


Meetincs, A.C.P. COMMITTEE ON CREDENTIALS 


The following meetings of the Committee on Credentials of the American College 
of Physicians have been scheduled; they will all be held in Philadelphia on the dates 
indicated : 

March 19-20, .1955 
April 23, 1955 
November 11-12, 1955 


Proposals of new members for action at the above meetings must be received at 
College Headquarters sixty days in advance of these dates. Governors may require 
that proposals be in their hands ninety days before the meetings. 


A.C.P. PostGRADUATE COURSES 


The Spring, 1955, schedule of Postgraduate Courses has previously been an- 
nounced in this journal. Titles include: DisEASEs OF THE BLOOD VESSELS AND 
THROMBOEMBOLIC CONDITIONS, PATHOLOGY AND PATHOLOGIC PHysIOoLoGy IN _ IN- 
TERNAL MEDICINE, DISEASE IN ITS INCIPIENCY, CLINICAL ELECTROCARDIOLOGY, STRESS 
AND AGING, SELECTED SUBJECTS IN INTERNAL MEDICINE, FUNDAMENTAL ADVANCES 
IN INTERNAL MEDICINE, and INTERNAL MEDICINE: SELECTED Topics. 

The Postgraduate Bulletin, giving full details, personnel of faculties and outlines 
of courses, may be obtained on request from the American College of Physicians, 4200 
Pine St., Philadelphia 4, Pa. 


A.C.P. REGIONAL MEETINGS 


NEW JERSEY Regional Meeting, Newark, N. J., November 3, 1954; Dr. 
Edward C. Klein, Jr., F.A.C.P., General Chairman and Governor for New Jersey; 
Drs. George M. Knowles, F.A.C.P., and John E. Leach, F.A.C.P., Co-Chairmen of 
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the Program Committee; Dr. Joseph W. Gardam, F.A.C.P., Chairman of the Arrange- 
ments Committee. An attractive scientific program ending with a panel discussion 
on the “Control of the Terminal Cancer Patient,” attracted an exceptionally large 
attendance for New Jersey, 194. Dr. Elmer L. Sevringhaus, F.A.C.P., was the 
Toastmaster at the banquet; President Cyrus C. Sturgis of Ann Arbor was the chief 
banquet speaker, and special guests included Drs. George H. Lathrope, 2nd Vice 
President, Thomas M. McMillan, A.C.P. Governor for Eastern Pennsylvania, Irving 
S. Wright, A.C.P. Governor for Eastern New York, Lemuel C. McGee, A.C.P. 
Governor for Delaware, and Mr. Edward R. Loveland, A.C.P. Executive Secretary. 

ARIZONA Regional Meeting, Phoenix, Ariz., November 3, 1954; Dr. Leslie R. 
Kober, F.A.C.P., Governor and General Chairman; Special guests, Drs. George 
Griffith, F.A.C.P., and Paul Starr, F.A.C.P., Los Angeles; Attendance, 40. 

NORTHWEST Regional Meeting (Idaho, Oregon, Washington and British Co- 
lumbia), Seattle, Wash., November 4, 1954; Dr. George H. Anderson, F.A.C.P., 
Governor; Dr. Edwin G. Bannick, F.A.C.P., Seattle, General Chairman; Representa- 
tive of the Board of Regents, Dr. Howard P. Lewis, F.A.C.P., Portland. An all-day 
scientific program at the University of Washington School of Medicine. Attendance, 
139. 

WESTERN NEW YORK Regional Meeting, Syracuse, N. Y., November 19, 
1954; Dr. Edward C. Reifenstein, Sr., F.A.C.P., Governor and General Chairman; 
Special guests from the American College of Physicians who also addressed the 
banquet, Dr. Cyrus C. Sturgis, President, Ann Arbor, Mich., and Mr. Edward R. 
Loveland, Executive Secretary, Philadelphia. Attendance, approximately 400. The 
Western New York members at the banquet presented a bronze plaque to Governor 
Edward C. Reifenstein in recognition of his extended services to the Western New 
York membership. 

MICHIGAN Regional Meeting, Grand Rapids, Mich., December 4, 1954; Dr. 
H. Marvin Pollard, F.A.C.P., Governor; Dr. Douglas Donald, F.A.C.P., Detroit, 
Chairman of the Program Committee; Dr. Joseph F. Whinery, F.A.C.P., Grand 
Rapids, Chairman of the Committee on Local Arrangements. An all-day scientific 
program at the Blodgett Memorial Hospital. Dr. Cyrus C. Sturgis, President of the 
College, was the chief speaker at the banquet in the evening. Attendance figure is 
not available at the time of preparation of this report. 

NORTH CAROLINA Regional Meeting, Durham, :‘N. C., December 9, 1954; 
Dr. Elbert L. Persons, F.A.C.P., Governor; Dr. Kenneth D. Weeks, F.A.C.P., Rocky 
Mount, Chairman of the Program Committee; Dr. E. E. Menefee, F.A.C.P., Chair- 
man of Local Arrangements. A half-day scientific program followed by a reception 
and dinner in the evening at the Hope Valley Country Club. Mr. H. Kurtz Canby, 
Executive Assistant, Philadelphia, guest; J. B. Rhine, Ph.D., Duke University, was 
the dinner speaker, his subject, “Has Parapsychology a Bearing on Medicine?” At- 
tendance figure is not available at the time of preparation of this report. 

OHIO Regional Meeting, Cleveland, Ohio, January 14, 1955; Dr. Charles A. 
Doan, F.A.C.P., Columbus, Governor for Ohio and General Chairman; Dr. Harold 
Schwartz, F.A.C.P., Cleveland, Chairman of the Committee on Arrangements and 
Program; Dr. Boyd G. King, F.A.C.P., Cleveland, Chairman of the Banquet Com- 
mittee. An all-day meeting at the Veterans Administration Hospital, followed in the 
evening by a reception and banquet at the Hotel Statler. Attendance figure is not 
available at the time of preparation of this report. 

COLORADO Regional Meeting, Colorado Springs, Colo., January 14-15, 1955; 
Dr. C. F. Kemper, F.A.C.P., Denver, Governor and Chairman; Dr. Charley J. Smyth, 
F.A.C.P., Denver, Chairman of the Program Committee; Dr. Cyrus C. Sturgis, Ann 
Arbor, Mich., President, special guest and speaker on the scientific program and at 
the banquet. This was a combined meeting with the Colorado Society of Internal 
Medicine. Attendance figure is not available at the time of preparation of this report. 
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Coming Regional Meetings 
Other Regional Meetings scheduled in the immediate future are: 


PUERTO RICO Regional Meeting, San Juan, P. R., January 28-29, 1955. 

DISTRICT OF COLUMBIA-MARYLAND Regional Meeting, Washington, D. C., 
February 12, 1955. 

ALBERTA-MANITOBA-SASKATCHEWAN Regional Meeting, Regina, Sask. 
February 5-6, 1955. 

DELAWARE Regional Meeting, Wilmington, Del., February 5, 1955. 

SOUTHERN CALIFORNIA Regional Meeting, San Diego, Calif., February 12-13, 
1955. 

MISSOURI Regional Meeting, Columbia, Mo., February 19, 1955. 

VIRGINIA Regional Meeting, Lynchburg, Va., February 24, 1955. 

NEBRASKA Regional Meeting, Omaha, Nebr., February 26, 1955. 

SOUTHERN ILLINOIS Regional Meeting, Peoria, Ill., March ?, 1955. 

KANSAS Regional Meeting, Wichita, Kans., March 18, 1955. 

UTAH Regional Meeting, Salt Lake-City, Utah. Date not yet specified. 


Mr. Edward R. Loveland, Executive Secretary of the College, presided over a 
meeting of the National Medical Society Executives at Miami, Fla., November 29, 
1954, the subjects being pertinent to the administration of national medical societies 
of America. Practically all executives of the national medical societies were in 
attendance. Three-day sessions are proposed for future meetings of this group. 


1955 EXAMINATIONS BY CERTIFYING BoarpDs 


The American Board of Physical Medicine and Rehabilitation, Earl C. Elkins, 
M.D., Secretary, 30 N. Michigan Ave., Chicago 2, III. 

Philadelphia, June 5-6. Final date for filing applications is March 1. 

The American Board of Psychiatry and Neurology, David A. Boyd, M.D., Secre- 
tary, 102-110 Second Ave., S.W., Rochester, Minn. 


New Orleans—Feb. 28—March 1 
San Francisco—mid-October 
New York City—December 


1955 MEETINGS OF MEDICAL INTEREST 


Meeting Dates and Locations Details 
Feb. 7-9, Saranac Lake, N. Y. The Secretary, 
Conference on Occupational Chest Diseases Saranac Laboratory, 
Saranac Lake, N. Y. 
Feb. 14-19, Lima, Peru Dr. Cassius de Victoria, 
Latin American Congress of Physical 176 East 71st St., 
Medicine New York, N. Y. 
April 24-29, Washington, D. C. Office of the Secretary-General, 
Fifth Inter-American Congress of Radiology 3400 Spruce St., 
Philadelphia 4, Pa. 
May 10, Mexico World Health Organization, 
Eighth World Health Assembly (WHO) Palais des Nations, 


Geneva, Switzerland. 
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May 23-31, Lausanne Secretary General, 
Seventh International Congress of Prof. Hauduroy, 
Comparative Pathology 19, rue César Roux, 
Lausenne, Switzerland. 
July 4-8, Cambridge, Engtand The Organizing Secretary, 
Second Congress of the International 152, Harley St., 
Diabetes Federation London, W.1, England. 
Sept. 20-26, Vienna, Austria Secretary General, 
Ninth General Assembly of The World Dr. Louis H. Bauer, F.A.C.P., 
Medical Association 345 East 46th St., 


New York 17, N. Y. 


A.C.P. VirGiInta SECTION 


The Virginia Section of the American College of Physicians in addition to con- 
ducting an annual regional scientific meeting conducts an annual business-luncheon, 
the last one having been held in Washington, D. C., on November 2, 1954, on the 
occasion of a joint meeting of the Medical Society of Virginia and the District of 
Columbia Medical Society. The College luncheon had 60 members of the Virginia 
Section in attendance. Dr. Charles M. Caravati, College Governor for Virginia, 
presided. Dr. Walter B. Martin, former Governor, Regent and Vice-President of 
the College and now President of the American Medical Association, addressed the 
meeting. It was determined to hold an additional business meeting of the Section 
during its next annual Regional Meeting at Lynchburg, Va., on Thursday, February 
24, 1955. At the Washington business-luncheon, Dr. Alex F, Robertson, Jr., F.A.C.P., 
of Staunton, Virginia, was elected Chairman of the Section for the coming year and 
Dr. James F. Waddill, F.A.C.P., of Norfolk, was re-elected Secretary-Treasurer. 

Among guests at the Washington meeting were Dr. Wallace M. Yater, F.A.C.P., 
Regent of the College, and Dr. Monroe Romansky, F.A.C.P., of George Washington 
University School of Medicine. 


CONTINUATION CourRSE IN INTERNAL MEDICINE 


The University of Minnesota announces a continuation course in Recent Ad- 
vances in Internal Medicine for Internists which will be presented at the Center for 
Continuation Study from Feb. 14 to 16, 1955. This year’s course will deal with 
various aspects of hematology, cardiology, endocrinology, and respiratory physiology. 
The course will be presented under the direction of Dr. Cecil J. Watson, F.A.C.P., 
Professor and Director, Department of Medicine. Lodging accommodations will be 
available at the Center for Continuation Study as usual. 


Under the sponsorship of the American Trudeau Society and in codperation 
with the Medical Schools of Boston, a course on “The Measurement of Pulmonary 
Function in Health and Disease” will be given at the Boston City Hospital, March 
21-25, 1955. This will be the fifth annual presentation of this course. Dr. Edward 
J. Welch (Associate) of the Boston University School of Medicine is Chairman, and 
further details may be obtained from him at 1101 Beacon St., Brookline, Mass. 


51st ANNUAL CONGRESS ON MEDICAL EpUCATION AND LICENSURE 


The 51st Annual Congress on Medical Education and Licensure, conducted under 
the auspices of the Council on Medical Education and Hospitals of the American 
Medical Association, the Federation of State Medical Boards of the United States, and 
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the Advisory Board for Medical Specialties, will be held Feb. 5-8, 1955, at the Palmer 
House, Chicago. In addition to open meetings of the Advisory Board for Medical 
Specialties, the Federation of State Medical Boards of the United States, and the 
Council on Medical Education and Hospitals, a discussion will be held on “The Po- 
tential Use of Television in Postgraduate Medical Education.” The banquet will be 
held Monday, Feb. 7, at 7:00 p.m. 


The American Orthopsychiatric Association will hold its 32nd Annual Meeting 
at the Hotel Sherman, Chicago, III., on February 28, March 1 and 2, 1955. This is 
the first meeting of the Association in Chicago since 1949. 

Approximately 100 scientific papers will be presented by psychiatrists, psycholo- 
gists, social workers, educators, sociologists and anthropologists. There will be all- 
day sections on Childhood Schizophrenia, Child Development and Psychotherapy with 
children. Visual material of specific use in mental health education will be presented 
for two days of the meeting. Twelve work-shops are planned as part of the program. 
Numerous technical and commercial exhibits will be on display. 

Inquiries should be directed to Dr. Marion F. Langer, American Orthopsychiatric 
Association, 1790 Broadway, New York 19, N. Y. 


A course in Electrocardiographic Interpretation for graduate physicians will be 
given at the Michael Reese Hospital by Louis N. Katz, M.D., F.A.C.P. (Director of 
the Cardiovascular Department, Medical Research Institute), and associates. The 
class will meet each Wednesday from 7:00 to 9:00 p.m. for twelve weeks, beginning 
February 2. 

Further information and a copy of the lecture schedule may be obtained upon 
application to Mrs. Ana Rose, Administrative Secretary, Cardiovascular Department, 
Medical Research Institute, Michael Reese Hospital, Chicago 16, Illinois. 


THE Jacop CHANDLER HARPER FELLOWSHIP FOR RESEARCH IN MEDICINE 


The Scripps Metabolic Clinic, La Jolla, San Diego, Calif., has established the 
Jacob Chandler Harper Fellowship for Research in Medicine and at present the 
research will be directed toward the field of Hematology. The stipend will be 
$5,000.00 per year and the Fellowship will be perpetuated through future years. The 
tenure is for one year and is renewable. Opportunities for clinical work as well as 
laboratory work are available. The Scripps Metabolic Clinic has an excellent medi- 
cal library, adequate equipment, including that necessary for a radioisotope laboratory, 
and good facilities for small animal care. In addition there are 48 beds devoted 
entirely to patients having various metabolic disorders. Information concerning the 
Fellowship may be obtained through W. F. Bethard, M.D., at the above Clinic. 


FELLOWSHIPS IN INDUSTRIAL HEALTH 


The Institute of Industrial Health of the University of Cincinnati will accept 
applications for a limited number of fellowships offered to qualified candidates who 
wish to pursue a graduate course of instruction in preparation for the practice of 
industrial medicine. Any registered physician who is a graduate of a Class A medical 
school and who has satisfactorily completed at least two years of training in a hospital 
accredited by the American Medical Association, may apply for a fellowship in the 
Institute of Industrial Health. (Experience in private practice or service in the 
Armed Forces may be substituted for one year of training.) 

The course of instruction consists of a two-year period of intensive training in 
industrial medicine, followed by one year of practical experience under adequate su- 
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pervision in industry. Candidates who satisfactorily complete the course of study 
will be awarded the degree of Doctor of Science in Industrial Medicine. 

During the first two years, the stipends for the fellowship vary, in accordance 
with the marital status of the individual, from $3,000 to $3,600 in the first year and 
$3,400 to $4,000 in the second year. In the third year the candidate will be com- 
pensated for his service by the industry in which he is completing his training. 

A one-year course without stipend is also offered to qualified applicants. 

Requests for additional information should be addressed to the Institute of In- 
dustrial Health, College of Medicine, Eden and Bethesda, Cincinnati 19, Ohio. 


FELLOWSHIPS IN HEMATOLOGY 


As of July 1, 1955, two fellowships in hematology will be available at the Uni- 
versity of Maryland School of Medicine and College of Physicians and Surgeons, 
Baltimore. Each fellowship carries an annual stipend of $3,000 and provides training 
in clinical and research hematology in the Division of Hematology of the Department 
of Medicine. Additional details may be obtained from Milton S. Sacks, M.D., 
F.A.C.P., University Hospital, Greene and Redwood Sts., Baltimore 1, Md. 

Fellowships in hematology will be available for appointment July 1, 1955, at 
Stanford University Hospital and the Fort Miley Veterans Administration Hospital. 
These fellowships carry a stipend with appointment and are subject to renewal for 
the following year. These fellowships will be served under Drs. Byron E. Hall, 
F.A.C.P., and Forrest M. Willett, F.A.C.P., Chief of Medicine at the Fort Miley V. A. 
Hospital. 

Under the auspices of the San Mateo County Heart Association, a fellowship in 
cardiology is available also at the Fort Miley V. A. Hospital. This fellowship carries 
a stipend with appointment and is subject to renewal for the following year; it will 
be served under Dr. Willett and Dr. Arthur Selzer. 

Further details concerning both types of fellowships may be obtained from Forrest 
M. Willett, M.D., F.A.C.P., Chief of Medical Service, Veterans Administration Hos- 
pital, 42nd Ave. and Clement St., San Francisco 21, Calif. 


New APPOINTMENTS TO THE SuB-SPECIALTY BOARD IN CARDIOVASCULAR DISEASE 
OF THE AMERICAN BoaArpD OF INTERNAL MEDICINE 


Dr. J. Murray Kinsman, F.A.C.P., Louisville, Ky., and Dr. Richard H. Lyons, 
F.A.C.P., Syracuse, N.Y., have been elected members of the Subspecialty Board in 
Cardiovascular Disease of the American Board of Internal Medicine, replacing Dr. 
Robert W. Wilkins, F.A.C.P., Boston, and Dr. Hugh Montgomery, F.A.C.P., Phila- 
delphia, whose terms expired July 1, 1954. 


Dr. Benjamin Jeffries, F.A.C.P., Detroit, has recently been elected Secretary 
of the Michigan Society of Neurology and Psychiatry. 


Among the new officers of the New York Allergy Society are Drs. William B. 
Sherman, F.A.C.P., President, and Dr. Samuel J. Prigal, F.A.C.P., Vice President, 
both of New York City. 


Dr. Thomas C. Kelly, F.A.C.P., Philadelphia, was among those honored on Oct. 
28, 1954, for having completed fifty years in the practice of medicine. His citation 
was presented by Dr. Malcolm W. Miller, F.A.C.P., Philadelphia, who is a Trustee 
of the Medical Society of the State of Pennsylvania. Dr. Kelly graduated from the 











226 COLLEGE NEWS NOTES 


University of Pennsylvania School of Medicine in 1904 and has been a Fellow of the 
College since 1920. 


Among the members of the recently established National Medical Advisory 
Council of the Hemophilia Foundation are Drs. John H. Lawrence, F.A.C.P., Berkeley, 
Calif., Leandro M. Tocantins, F.A.C.P., Philadelphia, Louis R. Wasserman, F.A.C.P., 
New York City, and Maxwell M. Wintrobe, F.A.C.P., Salt Lake City. 


The Woman's Medical College of Pennsylvania has recently awarded its First 
Annual Citation of Merit to Dr. Sarah I. Morris, F.A.C.P., Harrisburg, who is 
Director of the Division of Diagnosis and Clinical Services of the Bureau of Tu- 
berculosis Control of the Pennsylvania Department of Health. The award has been 
established for those who have made “outstanding contributions to the profession of 
medicine.” While at the University of Wisconsin Medical School, Dr. Morris re- 
organized and directed one of the first full-time four-year required courses in pre- 
ventive medicine and was responsible for one of the first tuberculosis control programs 
in a medical school. A member of the class of 1910 at the Woman's Medical College 
of Pennsylvania, Dr. Morris has been a Fellow of the College since 1935. 


At the annual session of the American Association of Medical Clinics, held in 
New Orleans, Nov. 13-14, 1954, Dr. R. Franklin Jukes, F.A.C.P., Akron, Ohio, was 
chosen Vice President and President-Elect, and Dr. H. Linton January (Associate), 
Albuquerque, N. M., was elected Secretary-Treasurer. Dr. Bernard A. Watson, 
F.A.C.P., Clifton Springs, N. Y., was one of two new appointees to the Board of 
Trustees. Dr. Edwin P. Jordan, F.A.C.P., Charlottesville, Va., is Executive Director 
of the Association. 


Dr. George M. Lewis, F.A.C.P., New York City, was elected President of the 
American Board of Dermatology and Syphilology at the annual meeting recently 
held in Ann Arbor, Mich. Dr. Arthur C. Curtis, F.A.C.P., Ann Arbor, was chosen 
Vice President. 


Dr. Hugh J. Morgan, M.A.C.P., Nashville, Tenn., former Regent and President 
of the College, Dr. Currier McEwen, F.A.C.P., New York City, and Dr. Eugene A. 
Stead, Jr., F.A.C.P., Durham, N. C., have been appointed to the Nationa! Advisory 
Arthritis and Metabolic Diseases Council. Dr. Thomas Hale Ham, F.A.C.P., Cleve- 
land, has been appointed a member of the National Advisory Health Council. Dr. 
Irving S. Wright, F.A.C.P., New York City, College Governor for Eastern New 
York, and Dr. George E. Burch, Jr., F.A.C.P., New Orleans, have been appointed 
to the National Advisory Heart Council. 

These Advisory Councils to the National Institutes of Health have legal respon- 
sibility for advising the Surgeon General of the U. S. Public Health Service on 
applications for research grants in their particular fields. According to law, each 
Council must have twelve members, at least six of whom must be professional. No 
member is allowed to serve more than four years, and all members are ineligible for 
reappointment to the same Council for a period of one year. 


Maj. Gen. George E. Armstrong, F.A.C.P., The Surgeon General of the Army, 
has recently organized a Council of five general officers from the Army Medical Corps 
Reserve to advise The Surgeon General on matters related to medical reserve problems, 
including procurement of reserve personnel and the utilization of professional re- 
serves. Brig. Gen. Alexander Marble, (MC), AUS, F.A.C.P., Boston, is a member 
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of this Council and attended the first meeting, held in Washington, D. C., Oct. 25, 
1954. 


Dr. Snowden C. Hall, Jr., F.A.C.P., Danville, Va., has recently been appointed 
a member of the State Board of Medical Examiners. 


Dr. W. A. D. Anderson, F.A.C.P., Coral Gables, Fla., has been chosen President- 
Elect of the College of American Pathologists. Dr. Anderson, who is Professor of 
Pathology at the University of Miami School of Medicine, will commence his three- 
year term as President in Jan. 1956. 


Four members of the College participated in the International Conference on 
Myasthenia Gravis, held in Philadelphia, Dec. 8-9, 1954, under the auspices of The 
Myasthenia Gravis Foundation. In a session on “Drug Therapy and Management 
of Myasthenia Gravis,” Dr. Kermit E. Osserman, F.A.C.P., New York City, spoke 
on “Mestinon and Tensilon” and Dr. J. Edward Tether (Associate), Indianapolis, 
Ind., presented “Management of Myasthenic and Cholinergic Crises.” Dr. A. 
McGehee Harvey, F.A.C.P., Baltimore, was a co-author of the papers “Electro- 
myographic Changes in Myasthenia Gravis” and “Alterations in Neuromuscular 
Transmission in Myasthenia Gravis as Determined by Studies of Drug Action.” 
The closing summary of the two-day program was made by Dr. George D. Gammon, 
F.A.C.P., Philadelphia. 


In addition to Dr. Louis F. Bishop, F.A.C.P., New York City, as reported in 
last month’s issue of this journal, Drs. B. Marvin Hand, F.A.C.P., Philadelphia, and 
John R. Cavanagh, F.A.C.P., Washington, D. C., also participated in the First Annual 
Meeting of the Academy of Psychosomatic Medicine, held in New York City, Oct. 
9-10, 1954. Dr. Hand discussed “The Psychosomatic Aspects of Cardiovascular 
Surgery,” and Dr. Cavanagh participated in a panel on “What Every Doctor Should 
Know About Psychosomatic Aspects of Surgery.” Dr. William Kaufman (Asso- 
ciate), Bridgeport, Conn., who presided and who was reélected President, presented 
a paper, “The Physician’s Role in the Preparation for Surgery.” 

The Second Annual Meeting of the Academy will be held in New York City at 
the Hotel Plaza, Oct. 6-8, 1955, on the general subject “The Psychosomatic Aspects 
of Drug Administration.” The Third Annual Meeting, on “The Psychosomatic 
Aspects of Endocrine Disorders,” is scheduled to be held in Oct., 1956, at the Edge- 
water Beach Hotel in Chicago. 


Dr. Bram Rose, F.A.C.P., Montreal, Canada, was among the speakers at the 
Seventh New England Conference on Allergy and Related Subjects, held Dec. 1, 1954, 
in Boston. 


In a course on industrial and occupational medicine, held last month at the Uni- 
versity of Kansas Medical Center, Kansas City, Dr. H. Scott Van Ordstrand, 
F.A.C.P., Cleveland, spoke on “Dust, Smoke and Fumes,” and Dr. R. Emmet Kelly, 
F.A.C.P., St. Louis, discussed “Rehabilitation and Reémployment of the Cardiac 
Patient.” 


Dr. I. Snapper, F.A.C.P., Brooklyn, N. Y., addressed the fall meeting of the 
New England Rheumatism Society, which met in Boston, Dec. 3, 1954. His topic 
was “Rheumatologic Aspects of Bone Disease.” 
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Drs. William A. Jeffers, F.A.C.P., Michael G. Wohl, F.A.C.P., and Charles R. 
Shuman (Associate), all of Philadelphia, were among those who participated in the 
Third Interim Scientific Meeting of the American College of Cardiology, held Nov. 
11-13, 1954, in Miami Beach, Fla. Dr. Louis F. Bishop, F.A.C.P., New York City, 
took part in a panel discussion on “Diet in Arteriosclerosis and Coronary Heart 
Disease.” 


Drs. Arthur C. Curtis, F.A.C.P., Ann Arbor, Mich., and Robert L. Parker, 
F.A.C.P., Minneapolis, participated in a Symposium on Office Procedures, sponsored 
by the Colorado Academy of General Practice and held in Colorado Springs, Nov. 
21, 1954. Their respective subjects were “Cutaneous Manifestations of Internal 
Diseases” and “The Importance of Correlation of Physical, Roentgenologic, and 
Electrocardiographic Findings in the Diagnosis of Heart Disease.” Dr. Ward 
Darley, F.A.C.P., Denver, President of the University of Colorado, was the luncheon 
speaker, and Dr. Charley J. ata F.A.C.P., Denver, acted as moderator for the 
afternoon session. 


Dr. George E. Burch, Jr., F.A.C.P., Professor of Medicine at Tulane University 
of Louisiana School of Medicine, New Orleans, and Dr. Richard H. Freyberg, 
F.A.C.P., Associate Professor of Medicine at Cornell University Medical College, 
New York City, were among the guest speakers at the annual Founders Day Clinic 
of the Tulsa (Okla.) County Medical Society on Nov. 18, 1954, in Tulsa. 


Dr. Henry W. Brosin, F.A.C.P., Pittsburgh, Pa., delivered the Christopher C. 
Beling Memorial Lecture at the dinner of the First Annual Psychiatric Institute of 
the Veterans Administration Hospital, East Orange, N. J., on Nov. 17, 1954. His 
topic was “Some Disorders of Eating.” 


Dr. Alexander S. Wiener, F.A.C.P., Brooklyn, N. Y., presented “Recent Ad- 
vances in the Rh Field” at the University of Toronto School of Medicine on Nov. 
15, 1954. The lecture was sponsored by the Alpha Sigma Chapter of Phi Delta 
Epsilon fraternity. 


With Dr. Oscar A. Sander, F.A.C.P., Milwaukee, presiding, a Conference on 
Industrial Health Problems of Tomorrow was held during the Nineteenth Annual 
Meeting of the Industrial Hygiene Foundation in Pittsburgh, Pa., Nov. 17-18, 1954. 
Dr. Joseph T. Beardwood, Jr., F.A.C.P., Philadelphia, talked on “Overweight in In- 
dustry,” and Dr. Norbert J. Roberts (Associate), Philadelphia, discussed “Horizons 
of Industrial Medical Services.” 


Dr. William P. Boger, F.A.C.P., West Point, Pa., presented a paper entitled 
“Benethamine, a New Insoluble Penicillin: Study of Its Oral Administration” before 
the Second Annual Symposium on Antibiotics in Washington, D. C., Oct. 25, 1954. 
Dr. Monroe J. Romansky, F.A.C.P., Washington, D. C., moderated the session on 
“New Antibiotics” and was a co-author of three papers presented during the Sym- 
posium. 


Dr. Samuel M. Feinberg, F.A.C.P., Chicago, spoke on “Allergy Produced by 
Physicians” at a meeting of the Maimonides Medical Society on Nov. 15, 1954, 
in Buffalo, N. Y. ; 
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Dr. Carl J. Wiggers, F.A.C.P., Cleveland, discussed “Cardiovascular Concepts: 
The Past Fifty Years” at a luncheon held during the annual meeting of the American 
Society for the Study of Arteriosclerosis in Chicago, Oct. 31—-Nov. 1, 1954. 


Drs. Eugene A. Stead, Jr., F.A.C.P., Durham, N. C., Richard V. Ebert, F.A.C.P., 
Little Rock, Ark., and Richard H. Lyons, F.A.C.P., Syracuse, N. Y., were among 
the guest speakers at the Sixth Annual Symposium on Heart Disease, presented by 
the Washington State Heart Association and the Washington State Department of 
Health at the University of Washington Medical School, Seattle, Nov. 5-6, 1954. 


Dr. Edward W. Lowman (Associate), New York City, spoke on “The Rheu- 
matoid Arthritic Cripple: Total Rehabilitation” at the Founders’ Day observances of 
the Medical College of the State of South Carolina, Charleston, Nov. 4, 1954. 


Brig. Gen. Elbert DeCoursey, (MC), USA, F.A.C.P., Director of the Armed 
Forces Institute of Pathology, Washington, D. C., discussed “Radiation Reaction” 
at the annual Tumor Seminar sponsored by the San Antonio Society of Pathologists, 
the College of American Pathologists, and the Texas Division of the American Cancer 
Society. The Seminar was held Nov. 6, 1954, at Brooke Army Hospital, San 
Antonio. 


Dr. Priscilla White, F.A.C.P., Boston, delivered a talk on “The Young Diabetic” 
before the Wayne County Medical Society, Nov. 1, 1954, in Detroit. On Nov. 4 Dr. 
White presented “Management of Diabetes During Pregnancy” and “Recent De- 
velopments in Diabetic Therapy” as part of a postgraduate course sponsored by the 
Iowa Academy of General Practice in Cedar Rapids. 


Dr. Henry B. Mulholland, F.A.C.P., Charlottesville, Va., spoke before a meeting 
of the New Haven (Conn.) Medical Association on Nov. 17, 1954, in New Haven. 
His talk concerned “Diabetes and the New Lente Insulin.” President of the Ameri- 
can Diabetes Association, Dr. Mulholland was the guest of the Connecticut Diabetes 
Association and helped to inaugurate the annual Diabetes Detection Drive. 


Dr. Donald S. King, F.A.C.P., Hanover, N. H., was the 1954 Dearholt Days 
speaker. On Nov. 8 he delivered an address at Marquette University School of 
Medicine, Milwaukee, and the following day he spoke to medical students and phy- 
sicians in Madison. Sponsored by the Wisconsin Anti-Tuberculosis Association, 
Dearholt Days are held yearly in memory of Dr. Hoyt E. Dearholt, for many years 
Executive Secretary of the Association. 


Dr. Garfield G. Duncan, F.A.C.P., Philadelphia, discussed “Management of 
Diabetes Mellitus by the General Practitioner” on Nov. 9, 1954, at a joint meeting 
of the Academy of Medicine of Cincinnati and the Diabetes Council. 


Six members of the College participated in an all-day conference sponsored by 
the Cleveland Chapter of the Arthritis and Rheumatism Foundation and the regional 
members of the American Rheumatism Association on Nov. 10, 1954, in Cleveland. 
Out-of-state speakers and their topics included Dr. Alexander B. Gutman, F.A.C.P., 
New York City, “Diagnosis and Treatment of Gout”; Dr. Charles L. Short, F.A.C.P., 
Boston, “Diagnosis of Rheumatoid Arthritis”; Dr. William D. Robinson, F.A.C.P., 
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Ann Arbor, Mich., “Treatment of Rheumatoid Arthritis” ; and Dr. H. Worley Kendell, 
F.A.C.P., Peoria, Ill., “Rehabilitation of the Arthritic.” From Cleveland, Dr. Charles 
H. Rammelkamp, Jr., F.A.C.P., spoke on “Prevention and Treatment of Rheumatic 
Fever,” and Dr. Walter M. Solomon, F.A.C.P., discussed “Nature and Treatment of 
Osteoarthritis.” 


Speaking on “Diabetes” Dr. Henry T. Ricketts, F.A.C.P., Chicago, was among 
the guest speakers at the Fifth Annual Scientific Assembly of the Nassau County 
(N. Y.) Chapter of the American Academy of General Practice, held Nov. 10, 1954, 
in Garden City. 


Drs. Maxwell M. Wintrobe, F.A.C.P., Salt Lake City, Utah, Chester S. Keefer, 
F.A.C.P., Boston, Cecil J. Watson, F.A.C.P., Minneapolis, and William A. Sodeman, 
F.A.C.P., Columbia, Mo., were the guest speakers at a Symposium on Internal Medi- 
cine, sponsored by the Society of Graduate Internists of Los Angeles County Hospital 
and held in Los Angeles, Nov. 12-14, 1954. 


Dr. Stewart G. Wolf, Jr., F.A.C.P., Oklahoma City, Okla., delivered a lecture, 
“The Medical and Psychological Value of a Thorough Physical Examination,” at the 
North Shore Health Resort, Winnetka, IIl., Nov. 3, 1954. 


Dr. Yale Kneeland, Jr. F.A.C.P., New York City, was one of several guest par- 
ticipants at the Thirteenth Annual Session of the New England Postgraduate As- 
sembly held in Boston, Oct. 25-27, 1954. In addition to participating in a Clinical 
Pathological Conference, Dr. Kneeland presented a lecture, “Antibiotic Therapy.” 


At the Spring Clinical Conference of the Dallas Southern Clinical Society, to 
be held March 14-17, 1955, in Dallas, the honor guests will include Drs. Kenneth E. 
Appel, F.A.C.P., Philadelphia (Psychiatry), Arthur C. Curtis, F.A.C.P., Ann Arbor, 
Mich. (Dermatology), Edgar S. Gordon, F.A.C.P., Madison, Wis. (Internal Medi- 
cine), and Eugene A. Stead, Jr., F.A.C.P., Durham, N. C. (Cardiology). 


Dr. Theodore Rothman, F.A.C.P., Beverly Hills, Calif., discussed “Dynamic 
Pharmacological Psychotherapy” at a meeting of the Central Council of the Union 
of Turkish Physicians, held in Istanbul on Oct. 29, 1954. 


Dr. Arthur C. Curtis, F.A.C.P., Ann Arbor, Mich., spoke on “Essential Familial 
Hypercholesterolemia and the Secondary Xanthomas” at the Thirteenth Annual 
Meeting of the American Academy of Dermatology and Syphilology, which convened 
in Chicago, Dec. 4-9, 1954. 


Drs. Burgess L. Gordon, F.A.C.P., Philadelphia, H. Corwin Hinshaw, Sr., 
F.A.C.P., San Francisco, and Harold G. Trimble, F.A.C.P., Oakland, Calif., were 
among the speakers at a meeting of the Cuban Chapter of the American College of 
Chest Physicians in Havana on Dec. 1, 1954. Their respective subjects were “Selec- 
tion and Management of Patients with Thoracic Diseases for Air Travel,” “Unsolved 
Problems in Specific Drug Therapy of Tuberculosis,” and “Pulmonary Tuberculosis 
Therapy—A Study of 10 Cases by 100 Participating Physicians.” 
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Dr. Howard A. Rusk, F.A.C.P., New York City, delivered the Third Annual 
Fred H. Albee Lecture on Rehabilitation at the Kessler Institute for Rehabilitation in 
West Orange, N. J., Dec. 8, 1954. 


Dr. William Dameshek, F.A.C.P., Boston, opened the daily discussions at a 
Hematology Seminar, held Nov. 18-20, 1954, in Jacksonville, Fla., and sponsored by 
the Department of Medicine of the Graduate School of the University of Florida, the 
Florida Medical Association, and the Florida State Board of Health. In addition, 
Dr. Dameshek participated in a panel discussion on “Chemotherapy of Leukemia and 
Associated States.” 


Drs. Perry S. MacNeal, F.A.C.P., Philadelphia, and Benjamin M. Kagan, 
F.A.C.P., Chicago, were among the guests of the Michigan Academy of General 
Practice at its Eighth Annual Fall Postgraduate Clinic in Detroit, Nov. 10-11, 1954. 
Their respective subjects were “Migraine and Vascular Headaches” and “Care of 
Premature Infants.” 


Dr. Marion B. Sulzberger, F.A.C.P., New York City, delivered three lectures 
sponsored by Phi Delta Epsilon fraternity in Chicago in early November. The 
titles of his talks were “On the Uses and Abuses of Cortisone and Hydrocortisone in 
Dermatology” at Chicago Medical School; “Facts and Fancies Concerning Derma- 
tologic Allergy” at Northwestern Medical School; and “On the Clinical Significance 
of Disturbances in Sweating” at the University of Illinois College of Medicine. The 
lecture at Northwestern was in honor of Dr. Samuel M. Feinberg, F.A.C.P. 


Dr. Thomas Hale Ham, F.A.C.P., Cleveland, gave “A Progress Report on an 
Experiment in Medical Education” in Boston on Nov. 18, 1954. His lecture was 
sponsored by Nu Sigma Nu fraternity. 


Dr. T. Grier Miller, F.A.C.P., Philadelphia, College Regent, and Dr. Guy W. 
Daugherty, F.A.C.P., Rochester, Minn., were among the guests of the Seaboard 
Medical Association at its meeting in Wilson, N. C., Nov. 14-16, 1954. Dr. Miller 
presented “Analysis of the Results of Conservative Therapy in Peptic Ulcer Patients” 
and Dr. Daugherty spoke on “The Management of Chronic Glomerulonephritis.” 


Drs. Lawrence E. Young, F.A.C.P., Rochester, N. Y., and Frank L. Engel 
(Associate), Durham, N. C., delivered two talks in a series of evening medical lec- 
tures sponsored by the University of Virginia, Charlottesville. On Nov. 8, 1954, 
Dr. Young discussed “Some Newer Concepts of Hemolytic Disorders” and on Nov. 
29 Dr. Engel considered “The Endocrine Control of Metabolism.” 


Dr. Robert A. Matthews, F.A.C.P., New Orleans, has recently completed a 
thirty-day tour of the Far East as a Consultant to the Surgeon General of the Army. 
On his trip through Japan and Korea, Dr. Matthews inspected the Army’s medical 
facilities, made staff evaluations, and studied the efficiency of the psychiatric services 
at various installations. 


In addition to speakers previously reported, Dr. Samuel A. Weisman, F.A.C.P., 
Los Angeles, participated in the Third International Congress on Diseases of the 
Chest, held in the autumn in Barcelona, Spain. His subject, “Quinidine: The Small 
Dose Method for the Treatment of Auricular Fibrillation,” was presented before the 
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Section on Cardiovascular Diseases. Dr. Weisman also attended the meeting of 
the International Congress of Internal Medicine in Stockholm in September and 
spoke to the medical staff of the Frederiksberg Hospital in Copenhagen. 


Dr. Frederick H. Shillito, F.A.C.P., New York City, has recently been appointed 
Medical Director of the American Can Company. 


Dr. A. Allen Goldbloom, F.A.C.P., New York City, has recently been promoted 
‘to Clinical Professor of Medicine at New York Medical College, Flower and Fifth 
Avenue Hospitals, and to Attending Physician, Flower and Fifth Avenue Hospitals. 
At the recent meeting of the American Society for the Study of Arteriosclerosis, Dr. 
Goldbloom was a co-author of “Atherosclerosis in Normal Patients 80-100 Years of 
Age.” At the recent Clinical Meeting of the American Medical Association, he also 
helped prepare a scientific exhibit entitled “New Methods in the Study and Treatment 
of Atherosclerosis in 80-100 Year Age Group.” 


Dr. Howard K. Petry, F.A.C.P., Harrisburg, Pa., resigned in mid-November, 
1954, as Physician-in-Chief and Superintendent of the Harrisburg State Hospital. 
Dr. Petry had held the post since 1934 and is now acting as a consultant in psychiatric 
practice. 


Dr. C. Wilmer Wirts, F.A.C.P., Associate Professor of Medicine, Jefferson Medi- 
cal College, addressed The Salem County Medical Society on “The Management of 
Unusual Types of Massive Gastrointestinal Bleeding,” October 22, 1954. 


Dr. Harold Jeghers, F.A.C.P., Professor of Medicine and Director of the De- 
partment of Medicine, Georgetown University School of Medicine, presented an 
amphitheatre clinic on “Subacute Bacterial Endocarditis” at Boston City Hospital 
on October 6, 1954. 

On October 14, Dr. Jeghers participated in the Alumni Day Program at St. 
Mary’s Hospital in Rochester, New York as the Clinical Discusser at a Clinical- 
Pathological Conference and spoke on “Postgraduate Medical Education.” 


STATUS OF THE A.C.P. Group INSURANCE PLANS AS REPORTED TO THE INSURANCE 
ComMiITTEE, NoveMBER 13, 1954 


Health and Accident: From the time this Plan went into effect, April 15, 1953, 
to date, 559 claims have been paid, amounting to slightly over $229,000.00. Reserves 
have been established for continuing claims in the amount of approximately $200,- 
000.00. During the present policy year current claims each month are being paid 
at the rate of about $15,000.00; on claims originating during the first year of the Plan 
claims are continuing to be paid in about $3,000.00 per month. Two accidental death 
claims of $5,000.00 each have been paid, one due to a swimming accident and the 
other resulted from an airplane crash. 

The Insurance Committee and the Board of Regents of the College have approved 
an endorsement to the present policy, on the optional basis, by which members may 
subscribe for 10-year Health and Accident benefits—that is, an endorsement of the 
present policies providing for 5 additional years of protection. It is a purely optional 
additional benefit, and will be available as of the anniversary date of our present Plan, 
April 15, 1955. It will provide that each person now insured may request this addi- 
tional period of benefits. It is not compulsory for any insured member who does not 
desire to participate. The applicant, however, for the additional. benefits will have 
to complete a medical questionnaire and, based upon this information, the Educators 
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Mutual Insurance Company will have the right to accept the application or deny the 
request for the added benefits. The rates for these extra benefits are as follows: 
Plan A—$50.00; Plan B—$37.50; Plan C—$25.00. Full information on this added 
benefit will be mailed to each member by March 1, 1955, and he will have the right to 
complete an application form from that time until April 15. No applications for this 
added benefit will be accepted from insured members after that date. 

For members of the College not now participating in its Health and Accident 
Insurance Plan, a subscription period from April 15 to June 1 has been agreed upon. 
During that period a member will have the right to submit an application for the 
10-year sickness benefits, but inasmuch as this is not a free open period, as has been 
granted in the past, the insurance carrier will have the right to accept or reject each 
application on the basis of the medical information supplied. 

Malpractice: This Plan has been in effect one year and eleven months. There 
has been but one claim on which settlement had to be made, and the amount of settle- 
ment was $5,000.00. In 8 other cases that were recorded and on which there might 
have resulted claims, the promptness of defense offered induced settlement of the 
incident in five cases, and on the three remaining cases it is expected that settlement 
will be reached without any payment being necessary or justified. In this connection 
it might be well to note that one of the main factors in keeping Malpractice rates 
low is the assistance received from the doctor, in case of a claim, and his willingness 
to fight the case in court, if such action is decided upon by the underwriters. Mem- 
bers are urged to keep this point in mind in case they find it necessary to file a claim 
under this Plan. 

There are 1,068 Certificates outstanding on the Malpractice Group Plan. They 
provide coverage in the various brackets listed below: 


No. of Certificates 


Limits of Protection presently in force 

$ 5/15,000 126 
10/30,000 152 
15/45,000 72 
20/60,000 58 
25/75,000 229 
50/150,000 386 
100/300,000 45 


Recently the College brokers obtained the currently quoted rates for Malpractice 


Insurance for most sections of the United States. They propose to tabulate this 
information for each state and to release it to every member of the College on a state 
by state basis. 

Dread Disease : 1,244 of our members are insured under this Plan. Most of them 
insured their families and many included unmarried children over age 21, as the Plan 
covers unmarried children up to age 21 under the family rate, while other Plans of 
which we know leave out the children after age 18. 

Under this Plan 7 claims have been filed. Two cases have recovered and all 
bills were paid in full. The remaining 5 are under claim and it cannot yet be deter- 
mined how long they will continue before recovery. However, all are receiving 
benefits. ‘ 

This Plan will be open again for subscription with an effective date of June 15, 
1955. Some members sent in applications too late to be accepted during the current 
year. It is hoped that all who wish to participate will be prompt in submitting 
applications when it is again announced that they may be accepted. Such announce- 
ment should reach all members on or about May 15, 1955. 

All matters concerning Group Insurance Plans of the College should be addressed 
to the Association Service Office, 1500 Walnut St., Philadelphia 2, Pa. 











234 COLLEGE NEWS NOTES 


A.C.P. Post-ConvENTION CRUISE TO NASSAU AND HavaANA 
Aprit 29-May 9, 1955 


In the December, 1954, issue of this journal appeared a descriptive article and 
detailed information concerning a post-convention cruise of the American College of 
Physicians to Nassau and Havana following the 36th Annual Session at Philadelphia, 
April 25-29, 1955. The SS. Nassau will sail from Pier 42, New York City, 10:30 
P.M., Friday, April 29. Ample time will be provided for transportation from the 
Philadelphia Session of the College to New York. The itinerary appeared in the 
December issue, but in brief it includes: April 30 and May 1, at sea; May 2 and 3, 
at Nassau; May 4, en route to Havana, with a scientific program and entertainment 
features on May 4 and 5 in Havana; May 6, 7 and 8, at sea with arrival at New 
York at 9:00 A.M., May 9. 

Steamship accommodations will range from $300.00 to $420.00 per person, basis 
of two in a room, to which must be added 10% Federal Tax, $3.85 Port Taxes, and 
$26.00 for sightseeing and special entertainment. An attractive scientific program 
occupying periods aboard ship and at Havana will be provided. Particularly at- 
tractive will be the program in Havana where visits will be made to the University 
of Havana and its Medical School, and to other points of medical and general interest. 
The previous announcement in this journal omitted some of the Havana illustrations 
and therefore they are herewith included. President and Mrs. Cyrus C. Sturgis, and 
other officers or officials of the College, will be aboard. Havana Fellows of the Col- 
lege will organize exceptionally interesting programs in Havana. Arrangements and 
reservations should be made well in advance by February 1, if possible. Contact 
immediately the cruise director, Mr. J. P. Sims, Jr., Raymon-Whitcomb, Inc., 1600 
Walnut Street, Philadelphia 3, Pa. Plans of the SS. Nassau and other particulars 
will be forwarded. Accommodations will be assigned as received. 


Havana, CuBa 





Palace of Fine Arts 





The National Capitol Section of Malecon Drive, Morro Castle 
in background 
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OBITUARIES 
MAJ. GEN. G. C. DUNHAM 


George Clark Dunham, Major General, (MC), USA, Retired, F.A.C.P., out- 
standing Army Medical Corps scientist, nutritionist, sanitarian, preventive medicine 
expert, and author, died of lymphoblastoma on Oct. 4, 1954, in the Letterman Army 
Hospital, San Francisco. He had retired from active duty in the Army on Oct. 31, 
1945, because of physical disability, on completing almost thirty years of distinguished 
service. 

Gen. Dunham was born in Mitchell, S. D., on July 27, 1887. He received his 
medical degree from the University of Oregon Medical School in 1914. The follow- 
ing year on Feb. 5, he was commissioned as a First Lieutenant in the Army Medical 
Corps Reserve. 

On June 16, 1916, he was called to active duty. This embarked him on a career 
that enriched not only Army medicine but civilian medicine as well. His search for 
specialized knowledge brought to him a diploma from the Army Medical School in 
1917, the degree of Doctor of Public Health from Johns Hopkins University in 1921, 
a degree (honor graduate) from the London (England) School of Tropical Medicine 
in 1922, a Master of Arts degree from George Washington University in 1925, and 
a diploma from the Army War College in 1926. 

During World War I years, he was promoted through the grades from Lieutenant 
to Lieutenant Colonel (Temp.). He served in various posts at home. For one year 
he was with the A.E.F. in France. For this service Gen. John J. Pershing cited the 
then Major for meritorious service as Commanding Officer of Evacuation Hospital 
No. 24, France, and he was subsequently awarded the Purple Heart. 

At the conclusion of hostilities, he reverted to the rank of Major. He was pro- 
moted to Lieutenant Colonel in 1937, to Colonel (Temp.) in 1941, to Colonel in 1943, 
to Brigadier General (Temp.) in 1943, and to Major General (Temp.) on Feb. 22, 
1944, the rank he held on retiring. 

Among the important assignments held by Gen. Dunham were those of Chief 
of the Sanitation Division, Office of the Army Surgeon General, Washington, D. C.; 
Director of the Department of Sanitation and Faculty Secretary, Army Medical Field 
Service School, Carlisle Barracks, Pa.; Assistant to the Chief Health Officer, 


- Panama; Liaison Officer to the Philippine Government; Director of Laboratories, 


Preventive Medicine and Clinical Pathology, Walter Reed Army Medical Center; and 
Chief of the Basic Economy Department, Inter-American Affairs Organization. 

This last assignment was filled during the last four years of his active duty. It 
required that he travel extensively throughout Latin-American countries. For this 
service he was awarded the Distinguished Service Medal. Some of the countries 
that benefited from his service also honored him with decorations. Brazil awarded 
to him the Nacional Order do Cruziero do Sol and the Medaiha de Guerra; Nicaragua, 
the Medalia Presidential del Merito; Bolivia, the Order of the Condor; Peru, the 
Order of the Sun; Chile, Decoration for Merit; Haiti, the National Order of Honor 
and Merit; and Paraguay, the Order Nacional del Merito. 

In 1930 the then Maj. Dunham published his work Military Preventive Medicine. 
The book is presently in its sixth edition and is used extensively by both military and 
civilian preventive medicine schools and practitioners. 

Gen. Dunham had been a Fellow of the American College of Physicians since 
1936. 

Department of the Army, 
Office of the Surgeon General 
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DR. JOSE N. GANDARA 


With the sudden death of Dr. José Nicolas Gandara, Fellow of the American 
College of Physicians since 1940, Puerto Rico loses a fine physician and a great 
humanitarian. His , sing occurred on Oct. 12, 1954, while attending the 21st Con- 
ference of the Natiors Association of Housing and Redevelopment in Philadelphia. 
All will deeply miss his personal counsel, enduring friendship, keen humor and great 
sense of responsibility. 

The University of Puerto Rico and its School of Medicine have lost one of their 
outstanding members with his premature death. As a member of the Superior Edu- 
cational Council of the University since 1942, he was one of the most outstanding 
pioneers in the development of the School of Medicine. He served as Clinical Pro- 
fessor of Medicine until his death. 

Dr. Gandara was born in Ponce on Aug. 26, 1907. After completing his pre- 
medical training at New York University, he obtained his medical degree from Long 
Island College of Medicine in 1933. Following his internship at the San Juan 
Presbyterian Hospital, he practiced in his native city as physician to the Pila Clinic. 
He pursued postgraduate training in roentgenology at the New York Polyclinic 
Medical School and Hospital and years later (1949) in cardiovascular diseases at the 
Instituto de Cardiologia de Mexico. 

Dr. Gandara was a distinguished internist, remembered as a kindly physician who 
gave every ounce of his medical knowledge, and perhaps too much of his physical 
strength, to the care and well-being of a large number of devoted patients. As a 
member of the staffs of the University, Presbyterian, San Juan City, Doctors, San 
José, and Pereira Leal Hospitals, he contributed much to their development. As 
internist to the Puerto Rico Teachers’ Association, he did much to maintain the 
highest standard of medical services. 

Dr. Gandara was not only a fine physician but also a dedicated public servant. 
He was Director of Public Charities in Ponce (1941-43), Assistant Commissioner of 
Health of Puerto Rico (1943-45), member of the Special Board of Trustees for the 
School of Tropical Medicine (1942-49), Member of the Board of Commissioners for 
the City of San Juan since 1945, Chairman of the Board of Directors of the Puerto 
Rico Housing Authority since 1946, and a member of the Board of Trustees of the 
Pila Clinic since 1946. 

He was a former President of the Puerto Rico Medical Association, in which 
he served as a member of several important committees and as a member of the Board 
of Delegates. He is remembered for his equanimity and great sense of responsibility 
in the discharge of his duties. He was also a member of the American Diabetes 
Association, American Medical Association, and the American Heart Association, 
of which he was a member of the Board of Directors. During his tenure as President 
of the Puerto Rico Chapter of the American Heart Association, he gave impetus and 
vitality to this organization. 

Dr. Gandara gave so much to so many that he will be long remembered. He 
made permanent and lasting contributions not only to the medical profession of Puerto 
Rico but to the community as a whole. All of his friends will miss him, his death 
being only an incident of his total life. 


R. S. Diaz-Rivera, M.D., F.A.C.P., 
RAFAEL RopricuEz Mo.ina, M.D., F.A.C.P., 
Governor for Puerto Rico 
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DR. STUART GRAVES 


Dr. Stuart Graves, F.A.C.P., was born in Boonville, N. Y., Feb. 6, 1879, and 
died of a heart attack at his summer home in Blowing Rock, N. C., on July 14, 1954, 
at the age of 75. His education in liberal arts and medicine was obtained at the Uni- 
versity of Syracuse, where he received his M.D. degree from the College of Medicine 
in 1911. He interned at the Rhode Island Hospital at Providence and, thereafter, 
trained for two years in pathology at the Boston City Hospital under Dr. Frank B. 
Mallory. In 1914, he came to the School of Medicine of the University of Louisville, 
and thereafter his professional career was in the South. Upon the death of Dean 
Henry Enos Tuley, he became Dean of the School of Medicine in 1922, in which 
capacity he served until 1928. 

This period of fourteen years was one of progress for the medical school, largely 
due to Dr. Graves’ initiative in reforming the various preclinical departments, im- 
porting professors of distinction from other teaching centers, and exercising personal 
care in the selection of students. It was at his insistence that several well-trained 
men came to Louisville to enter practice in varied fields and by part-time teaching 
to strengthen the clinical years. Reorganization of the clinical departments at the 
General Hospital was undertaken at the same time. Meantime, he continued as 
Professor of Pathology and Head of that Department. 

In 1928 he became Dean and Professor of Pathology of the two-year medical 
school of the University of Alabama, where he remained until 1945 when he became 
Dean Emeritus and Director of Admissions for the then four-year Medical College 
of Alabama in Birmingham. After assuming his duties at Tuscaloosa, he worked 
continuously for the extension of medical teaching to embrace a four-year course. 
When this was accomplished, he wished to be relieved of the increased responsibil- 
ities at his age and asked for retirement. In token of his long and constructive 
service to this school, his portrait by Ivan Odinsky was unveiled at the medical school 
in 1949 and remains there in his honor. 

During his active period of teaching, Dr. Graves published more than seventy 
papers pertaining to pathology and medical education. He always took: an active 
interest in clinical practice. and in the affairs of organized medicine. He was Con- 
sultant to the Veterans Administration Hospital and the Druid City Hospital in 
Tuscaloosa. He was a member of local and national medical organizations and served 
- as Tuscaloosa County Medical Society President. He was Acting State Health 
Officer for Alabama in 1929 and 1930. In 1937, the University of Alabama conferred 
upon him the honorary degree of LL.D. He had been a Fellow of the American 
College of Physicians since 1921. 

Throughout his professional life, Dr. Graves interested himself in student welfare 
and fraternity work. In 1906 he became a member of Nu Sigma Nu Medical Fra- 
ternity. He was National President from 1914-16 and a member of the Executive 
Council from 1912-50. In 1932, in collaboration with Dr. Will Walters, he published 
a two-volume semicentennial history of the fraternity. It was through his efforts 
that a chapter of Alpha Omega Alpha Honorary Medical Fraternity was established 
at the University of Louisville School of Medicine in 1926. 

Medical education, especially in Kentucky and Alabama and throughout the South, 
felt the impact of Dr. Graves’ forceful personality and benefited immeasurably by 
his vision and initiative. This influence lives on in the accomplishments of his stu- 
dents, many of whom are now distinguished physicians. These men and the mem- 
bers of his fine family will perpetuate the noble tradition exemplified in his full and 
fruitful life. 

Sam A. OverstreEET, M.D., F.A.C.P., 
Governor for Kentucky 
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DR. WILLIAM H. STEWART 


Dr. William Holmes Stewart, a charter member of the American College of 
Physicians, died on Oct. 11, 1954, from cardiovascular disease. 

He was born in Syracuse, N. Y., in 1868, and received his degree of Doctor of 
Medicine at the New York University Medical College in 1891. He was former 
Roentgenologist to the German, Fordham, J. Hood Wright, Gouverneur, and Poly- 
clinic Hospitals. He was Director of the Department of Radiology from 1907-40 
and Consulting Radiologist from 1940-54 at the Lenox Hill Hospital. Dr. Stewart 
was Clinical Professor of Radiology at Columbia University College of Physicians 
and Surgeons. The author of many publications on radiology and a Diplomate of 
the American Board of Radiology, Dr. Stewart was former Secretary of the American 
Roentgen Ray Society. He was a member of the New York Academy of Medicine 
and the New York County and State Medical Societies. Dr. Stewart was elected a 
Fellow of the American College of Physicians on June 25, 1915, and appointed a 
member of the first Council of the College that same year. He also served on the first 
Board of Regents from 1922-23. 

It was with deep regret that his colleagues and friends learned of his demise. 


Irvine S. Waicut, M.D., F.A.C.P., 
Governor for Eastern New York 


DR. VALENTINE F. STOCK 


Dr. Valentine Frederick Stock, F.A.C.P., died in Toronto on May 29, 1954, of 
a cerebral hemorrhage. 

Dr. Stock was an excellent student. After an internship at the Hospital for 
Sick Children, Toronto, he joined the Canadian Army Medical Corps and served over- 
seas with distinction in the 1914-1918 war. Returning to Toronto he went into gen- 
eral practice, in which he was highly competent. While engaged in a very busy prac- 
tice, he always found time to spend two full mornings a week at the Medical Out- 
patient Department of the Toronto General Hospital as a Voluntary Assistant. In 
that capacity he helped greatly in the practical teaching of medical students, and he 
continued to advance in the active interest and study of medical problems. In 1944 
he was appointed to the staff of the Department of Medicine of the University of 
Toronto and of the Toronto General Hospital and gave valuable service till his retire- 
ment in 1951, when he was appointed a Consultant in Medicine to the Toronto Gen- 
eral Hospital. 

Because of his outstanding qualities as a physician and teacher, Dr. Stock was 
elected to Fellowship in the Royal College of Physicians of Canada, without examina- 
tion, in 1948—an unusual honor. He was also a member of the Academy of Medicine 
of Toronto, Canadian Medical Association, and the Alpha Omega Alpha fraternity. 
He had been a Fellow of the American College of Physicians since 1949. 3 

Dr. Stock was a man of great force of character, honor, and integrity with a 
strong sense of responsibility, in virtue of which he was an outstanding citizen. 


Ray F. Fargunarson, M.D., F.A.C.P., 
Governor for Ontario 
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